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SEQUENCE LISTING 

<110> Kcoom, Gert 

Ker.ke, Annette 

<12C> Influenza Viruses with Enhanced Transcriptional and 
Replicative Capacities 

<13C> CI :293us/JH/ml 

<I4C> 
<14i> 

<160> 4" 

<17C> Fatentln Ver. 2.1 



<21C> 1 
<211> 12 

<2i2> r::a 

<213> Influenza A virus 

<400> 1 
ccugcuuu tg cu 

<210> 2 
<211> 12 
<212> RKA 

<213> Influenza B virus 
<220> 

<221> mi s cofeature 

<222> (1 . . (2) 

<223> n = any nucleotide 

<400> 2 
nnygcuucug cu 

<210> 3 
<211> 12 
<212> RKA 

<213> Influenza C virus 

<400> 3* 
ccuccuuc;-; cu 



<210> 4 
<211> 12 

<212> r::a 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modifiec 
influenza A 3' -sequence 

<400^ 4 
ccugjuuu-e cu 

<210> 5 
<211- 12 
<212> RKA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3' -sequence 

<400> 5 
cdguuucua cu 

<210> 6 
<21i> 12 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3 ' -sequence 

<400> 6 
ccugguucuc cu 

<210> 7 
<2I1> 13 
<212> RNA 

<213> Influenza A virus 
<4G0> 7 

aguagaaaca agg 

<210> 3 
<211> 13 
<212> RNA 

<213> Influenza B virus 
<220> 

<221> misc_f eature 

<222> (12) . . (13) 

<223> n = any nucleotide 

<4C0> 8 

aguagwaaca rnn 

<210> 9 
<211> 13 
<212> RNA 

<213> Influenza C virus 

<4C0> 9 

agcaguagca agr 

<210> 10 
<211> 13 
<212> ?NA 

<213> Artificial Sequence 

< 2 2 ! ~ > 

<223> Description of Artificial Sequence: Modified 
influenza A 5 * -sequence 



<4C0> 10 
agaagaauca agg 
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<2io> :i 

<211> 21 

<212> DNA 

<213> Influenza A virus 
<220> 

<221> r.isc_:eature 

<222> 14 ) . . (16) 

<223> n = any nucleotide 

<400> 11 

aguagaaaca aggnnnuuuu u 

<210> 12 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 5 ' -sequence (pHL1920) 

<220> 

<221> risc_feature 

<222> ;i4) . . (16) 

<223> n = any nucleotide 

<400> 12 

agaagaauca aggnnnuuuu u 

<210> 13 
<211> 21 
<212> RNA 

<213> Influenza B virus 
<220> 

<221> ~isc_ieature 

<222> ;12) . . (16) 

<223> n = any nucleotide 

<400> 13 

aguagwaaca rnnnnnuuuu u 

<210> 14 
<211> 13 
<212> ?::A 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza C 5 1 -sequence 

<400> 14 

aguaguaaca agrguuuuu 
<210> 13 

<2ii> i: 
<212> ?:ia 

<213 v Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3'-sequence (pHL1102) 
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<220> 

<221> misc_f eature 

<222> (1) . . (3) 

<223> n = any nucleotide 

<400> 15 

nnnccuguuu uuacu 

<210> 16 
<211> 15 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3'-sequence CpHL1104 and pHL1920) 

<220> 

<221> misc_f eature 

<222> (1) . . (3) 

<223> n = any nucleotide 

<400> 16 

nnnccuguuu cuacu 

<210> 17 
<211> 15 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3 ' -sequence (pHL1948) 

<220> 

<221> misc__f eature 

<222> (1) . . (3) 

<223> n = any nucleotide 

<400> 17 

nnnccugguu cuccu 

<210> 18 
<211> 15 
<212> RNA 

<213> Artificial Sequence 
<220> 

^'223> Description of Artificial Sequence: Modified 
influenza B 3' sequence 

<220> 

< 2 2 1 > riis<j_f eature 

<222> : 1) . . (5) 

- 223> n - any nucleotide 

<400> IfS 

nnnnnyguuu cuacu 

<210> 19 
<211> 14 
<212> RNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
mUuenza C 3 ' -sequence 

<400> 19 
ccccuguuuc uacu 



<210> 20 

<211> 10 

<212> DMA 

<213> Influenza A virus 

<400> 20 
aggtargttc 



<210> 21 

<211> 32 

^ <212> DNA 

» <213> Influenza A virus 

%J <4 0 0> 21 

yj gctgaaaaat gatcttcttg aaaattgcag gc 

! :: 
\ : 

*i <210> 22 

'N! <211> 5169 

« <212> DNA 

<213> Artificial Sequence 



14 



10 



32 



<220> 

<223> Description of Artificial Sequence: FPV-Brat islava-PBl 

<220> 
<221> CDS 

<222> .191} . . (2461) 
<400> 22 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 
gggggcgggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 
acaaac-gtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 



a 



c^ca.-.tga atg gat gtc aat ccg act tta ctg ttc ttg aaa gtt cct 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
5 10 

gcg caa aat gca ata agt act acg ttc cct tac act gga gat cct cca 277 
Ala G_r. Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Lp Pro Pro 

20 25 



ta 



mj: III ufl gga aca ggg aca gc ? a tac acc at ? aca gtc aac aca 325 

% > Us ^ Thl G1 V ^ Gly Tyr Thr Met Asp Thr Val Asn Arg 

35 4 0 a 5 

?k! h':-" ^ g g f a f ag -?9 aaa tgg aca aca aac act gag act 

"** '-- ° ln ** r S 2l Glu L i 7S Gly Lys Trp Thr Thr Asn Thr Glu Thr 

50 55 60 



373 



r?r. £f* Ctt CCa att gat 99C cca ttg cct gag gac aat 

Glv A_ = Pro Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Lp 

05 7 0 75 "* 



421 



54 



gaa cca agt gga tat gca caa aca gac tgc gtc ctg gaa gca atg get 469 

Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 

80 85 90 

ttc ctt gaa gaa tec cat cca gga ate ttt gaa aac teg tgt ctt gag 517 

Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Asn Ser Cys Leu Glu 

95 100 105 

acg atg gaa gtt gtt caa caa aca aga gtg gac aaa ctg acc caa ggc 565 

Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 

110 115 120 125 

cgt cag act tat gat tgg act ttg aat aga aac cag cct get gca act 613 

Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 

130 135 140 

gca tta gca aac act ata gag gtc ttt aga teg aat ggt eta aca get 661 

Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 

145 150 ' 155 

aat gaa tea ggg agg etc ata gat ttc etc aag gat gtg atg gaa tea 709 

L£ Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 

pi 160 165 " 170 

M atg gat aag gag gaa atg gag ata aca aca cat ttc caa cga aag aga 7 57 

Si Met Asp Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg 

yj 175 180 185 

Ul 

j^l aga gta aga gac aac atg acc aag aaa atg gtc aca caa aga aca ata 805 

,J1 Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 

190 195 200 205 



ggg aag aaa aag cag aga ctt aac aaa agg age tac eta ata agg get 853 

Gly Lys Lys Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 

210 " " 215 * 220 

eta aca ttg aac aca atg acg aaa gat gca gaa aga ggt aaa ctg aag 901 

Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 

225 230 235 

aga aga gca att gca aca cca ggg atg cag ate aga ggg ttt gtg tac 94 9 

Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 

240 245 250 

ttt gtt gag aca ctg gcg aga age att tgc gag aag ctt gaa cag tct 997 

Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 

255 ' 260 265 

ggg eta cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 1045 

Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 

270 275 280 285 

gtg agg aag atg atg acg aac tea caa gac act gag etc tct ttc aca 1093 

Val Arg Lys Met Met. Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr 

290 295 300 

ate acc gga gac aat acc aaa tgg aat gag aac caa aac ccc cga atg 1141 

lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 

305 310 315 

ttc ctg gca atg ata aca tac ate aca aga aac caa cct gag tgg ttt 1189 

Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 

320 325 330 

aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 1237 

Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 

335 340 345 
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56 



ate ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 



2053 



gga aga ctt tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 2101 
Gly Arg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He 
625 630 635 

gaa ret gta aac aat get gcg gta atg cca gec cat gat cca gee aaa 21^9 
Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

age atg gaa tat gat get gtg gca act aca cac tct rgg ate cct aag 2197 
Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 
655 660 665 

aga aac cgt tec att etc aat acg agt caa agg gga ate ctt gag gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 685 

gaa caa atg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 " 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gee 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtg tct agg gec egg att gat gca cga att gac ttc gag tct gga 238 9 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec ace 2437 
Arg He Lys Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg cag aaa tagtgaattt agcttgtcct tcatgaaaaa 24S1 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 



atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2671 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


2791 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2971 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ccccctgacg 


agcatcacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgttccgacc 


3151 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


3211 


agctcacgct 


gtaggtatct 


cagttcggtg 


taggtegtte 


gctccaagct 


gggctgtgtg 


3271 


cacgaacccc 


ccgttcagcc 


cgaccgctgc 


gccttatccg 


gtaactatcg 


tcttgagtcc 


3331 
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aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3291 
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 
ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatrttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagiata 3~31 
tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgrtcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
u cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
D gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
\| gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagragt 4C51 
yj tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4 111 
f^j tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
^ tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 
f|J aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 42S1 
■W atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 
D tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 4 411 

ftf 

catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtrtct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4" 11 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4~~1 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccggcccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgtrcac 48 91 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttacrtg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5C11 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5C~1 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaarct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 23 
<211> 757 
<212> PRT 
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<213> Artificial Sequence 

<223> Description of Artificial Sequence: FPV-Br.-PBl 
<400> 23 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Thr Gly A^ a 
50 55 60 

Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
6 5 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly He Phe Glu Asn Ser Cys Leu Glu Thr Met Glu 
100 105 HO 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 

150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asp Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Ara Thr He Gly Lys Lys 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 ' 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 " 320 

Met lie Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 



325 



330 



335 
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Leu Ser 



Lys Gly 



He Ala Pro 
340 

Tyr Met Phe 
355 



Pro Ala Glu Met Leu 
370 

Thr Arg 
385 

Ala Ser 



Thr Val 

Lys Thr 

Leu He 
450 

Arg Phe 

465 

Lys Ser 

Tyr Arg 

Gly Val 

Val He 
530 

Gin Met 
545 

Cys His 
Lys Lys 
Asp Gly 



Val Cys 
610 

Cys Asn 
625 

Asn Asn 



Lys Lys He 

Leu Ser Pro 
405 

Leu Gly Val 
420 

Thr Tyr Trp 
4 35 

Val Asn Ala 

Tyr Arg Thr 

Tyr He Asn 
485 

Tyr Gly Phe 
500 

Ser Gly He 
515 

Lys Asn Asn 

Ala Leu Gin 

Arg Gly Asp 
565 

Leu Trp Glu 

580 

Gly Pro Asn 
595 

Leu Lys Trp 
Pro Met Asn 



He Met Phe 

Glu Ser Lys 
360 

Ala Ser He 
375 

Glu Lys lie 
390 

Gly Met Mer 

Ser He Leu 

Trp Asp Gly 
440 

Pro Asn His 
455 

Cys Lys Leu 
470 

Arg Thr Gly 
Val Ala Asn 



Ser Asn Lys Met 
34 5 

Ser Met Lys Leu 



Asp Leu Lys Tyr 
380 

Arg Pro Leu He 
395 

Met Gly Met Phe 
410 

Asn Leu Gly Gin 
425 

Leu Gin Ser Ser 



Ala Arg Leu Gly 
350 

Arg Thr Gin He 
365 

Phe Asn Glu Pro 



Asn Glu Ser 
520 

Met lie Asn 
535 

Leu Phe He 
550 

Thr Gin lie 



Gin Thr Arg 



Leu Tyr Asn 
600 

Glu Leu Met 
615 



Glu Gly lie Gin 
460 

Val Gly He Asn 
475 

Thr Phe Glu Phe 
490 

Phe Ser Met Glu 
505 

Ala Asp Met Ser 



Asn Asp Leu Gly 
540 

Lys Asp Tyr Arg 
555 

Gin Thr Arg Arg 

57 0 

Ser Lys Ala Gly 
585 

lie Arg Asn Leu 



He Asp Gly Thr 
400 

Asn Met Leu Ser 
415 

Lys Arg Tyr Thr 
430 

Asp Asp Phe Ala 
445 

Ala Gly Val Asp 



Met Ser Lys Lys 
480 

Thr Ser Phe Phe 
495 

Leu Pro Ser Phe 
510 

lie Gly Val Thr 
525 

Pro Ala Thr Ala 



Asp Glu Asp Tyr 
620 



Tyr Asp 
Ser lie 



Ala Ala Val 
645 

Ala Val Ala 
660 

Leu Asn Thr 

675 



Pro Phe Val 
630 

Mer Pro Ali 



Thr Thr His 



Ser Gin Arg 

680 



Ser His Lys Glu 
635 

His Gly Pro Ala 
650 

Ser Trp lie Pro 
665 

Gly He Leu Glu 



Tyr Thr Tyr Arg 
560 

Ser Phe Glu Leu 
575 

Leu Leu Val Ser 
590 

His He Pro Glu 
605 

Gin Gly Arg Leu 



lie Glu Ser Val 

640 

Lys Ser Met Glu 
655 

Lys Arg Asn Arg 
670 

Asp Glu Gin Met 
685 



60 



Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg He Asp Ala Arg lie Asp Phe Glu Ser Gly Arg He Lys 
72 5 730 ^ 735 

Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr He Glu Glu 
74 -0 745 750 

Leu Arg Arg Gin Lys 
7 5 5 



<210> 24 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: WSN-PB1 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 24 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
15 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Glv 
HO 115 120 125 



61 



; pr 



cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 

Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 

130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gee 661 

Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Glv Leu Thr Ala 

145 150 " 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 

Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 

160 165 170 



atg aac *aa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arq L"s Ar~ 
175 180 185 J * * 
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cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 200 205 

M : aaa agg aag cag aga ttg aac aaa agg agt tat eta att aag gca 853 

p Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
ri 21° 215 220 

!j_ :: 

^ tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 

\M Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
W 225 230 235 

Si 

SI c 9<3 a 9 a 9 ca a "tt gca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 

Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 

lU 240 245 250 

ftj ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 

P Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 

pj 255 2 60 2 65 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 10^5 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Mer Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 114 1 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 " 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 12-7 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 12S5 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arc 
350 355 360 365 

act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 13-3 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
370 375 * 380 

aat gat tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 1381 
Asn Asp Ser Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He 
385 390 395 
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gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 

Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gqa caa aag 

Met i,eu Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys 

415 420 425 



aga cac ace aag act act tac tgg tgg gat ggt ctt caa tct tct gat 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 



4 30 4 35 1 44 0 



445 



gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gee 
Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala 
450 455 " 460 

gga gtc aac agg ttt tar cga ace tgt aag eta ctt gga att aat atg 
Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 
Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
51 0 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 
Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 540 

gca ace get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
54 5 55 0 " 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa ace cga aga tea 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
5 60 5 65 57 0 

ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 
Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
5^5 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 
5 90 595 600 ' 605 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gec aaa 
Glu Ser Val Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys 
64C 645 650 
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aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 22^5 
Are Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Aso 
670 675 630 685 

gaa caa arg rac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2233 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 2^1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu A"i a 
705 710 715 

atg gtt tec aga gec cga att gat gca cga att gat ttc gaa tct gga 236 9 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
^20 725 730 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 24 91 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgcctrgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 
cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 
cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 
tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 
cccctgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 2791 
gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 
cgggccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
ategtgaect gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 3031 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3091 
ctataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 3271 
cacoaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggectaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttegg aaaaagagtt 3511 
ggtagctctt gatceggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
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aggatctt ca 


cctagatcct 


t ttaaattaa 


aaatgaagtt 


ttaaatcaat 


ctaaagtata 


3751 


tatgagtaaa 


cr tggtctga 


cagttaccaa 


tgcttaatca 


gtgaggcacc 


~atctcagcg 


3811 


atctqt ctat 


ttcgttcatc 


catagtrgcc 


tgactccccq 


tcgtgtagat 


aactacgata 


3871 


cgggagggct 


taccatctgg 


ccccagtgct 


gcaatgatac 


cgcgagaccc 


acgctcaccq 


3931 


gctccagatt 


tatcagcaat 


aaaccagcca 


gccggaaggg 


ccgagcgcag 


aagt ggtcct 


3991 


gcaacrtt at 


ccgcctccat 


ccagtctatt 


aattgttgcc 


gggaagctag 


agtaagt agt 


4051 


t cgccagtr a 


atagtttgcg 


caacgttgtt 


gccattgcta 


caggcatcgt 


^gtgtcacgc 


4111 


tcgt cgrttg 


gtatggcttc 


attcagctcc 


ggttcccaac 


gatcaaggcg 


agttacatga 


4171 


tcccccatgt 


tgtgcaaaaa 


agcggttagc 


tccttcggtc 


ctccgatcgt 


-gtcagaagt 


4231 


aagt tggccg 


cagtgttatc 


actcatggtt 


atggcagcac 


tgcataattc 


icttactgtc 


4291 


atgccatccg 


taagatgctt 


ttctgtgact 


ggtgagtact 


caaccaagtc 


attctgagaa 


4351 


tagtgiatgc 


ggcgaccgag 


ttgctcttgc 


ccggcgtcaa 


cacgggataa 


:accgcgcca 


4 4 11 


catagcagaa 


ctttaaaagt 


gctcatcatt 


ggaaaacgtt 


cttcggggcg 


aaaact ctca 


44 71 


aggatcttac 


cgctgttgag 


atccagttcg 


atgtaaccca 


ctcqtqca.cc 


caactgatct 


4531 


tcagcanctt 


ttactttcac 


cagcgtttct 


gggtgagcaa 


aaacaggaag 


gcaaaatgcc 


4591 


gcaaaaaagg 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


4651 


tattattgaa 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


-gaatgtatt 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


ctgct~aatt 


tgatgcctgg 


cagtttatgg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4831 


ttgcttcgca 


acgttcaaat 


ccgctcccgg 


cggatttgtc 


ctactcagga 


gagcgtt cac 


4891 


cgacaaacaa 


cagataaaac 


gaaaggccca 


gtctttcgac 


tgagcctttc 


cttttatttg 


4951 


atgcctggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcacttc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctacr g 


ccgccaggca 


5071 


aattccgttt 


tatcagaccg 


cttctgcgtt 


ctgatttaat 


ctgtatcagg 


:tgaaaatct 


5131 


tctctcaucc 


gccaaaacag 


ccaagctagc 


ggccgatc 
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<210> 25 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: WSN-PB1 
<400> 25 

Met Asp Vai Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Sin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser Hxs 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 
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Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 

85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arq Val Asp Lvs Leu Thr Gin Glv Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

O Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
p 165 J 170 175 

^ Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
W 180 185 190 

SI Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arg 
Sj 195 200 205 



Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 



p Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 " 235 240 



He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp .Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
34 0 34 5 ' 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Mer Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys lie Glu Lys He Arg Pro Leu Leu He Asp Gly Thr 
385 390 395 400 
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Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 " 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 ' 555 ' ' 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu He 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He Glu Ser Val 
625 630 635 ^ 640 

Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
64 5 650 ' 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 
660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg lie Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
725 730 735 



Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr lie Glu Glu 
740 745 " 750 



• 67 # 



Leu Arg Arg Gin Lys 
755 



m 



<210> 26 
<211> 5169 
<:212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3102 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 26 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgttccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca ISO 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 



t3 tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 32^ 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 



aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 3/3 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 " " 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca arg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 51" 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gee 661 
Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 70? 
Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 
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# 



atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe G3n Arg Lys Arg 
175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 
Arg Val Arc Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 200 " 205 

got aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 " 215 ' 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 * 235 

egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 " 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 
Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 
lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aar gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 
Arg Asn Val Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg 
350 355 360 365 

act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 
Thr Gin He Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 375 380 

aat gar tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 
Asn Asp Ser Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He 
385 390 395 

gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aar. 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aac 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 



aga cac acc aag act act tac tgg tgg gat ggt ctt caa tct tct gat 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Aso 
430 435 440 445 
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gat ttt gcz ctg att gtg aat gca ccc aat cat gaa ggg att caa gcc 
Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 455 460 

gga gtc ^ac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 
Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met 
4 65 ' 470 " 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 
Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
4 80 485 4 90 

age ttt zzz tac cgc tat gga ttt gta gcc aat ttt agt atg gag ttg 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ztz gga gta tea gga att aat gaa teg get gat atg age att 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie 
510 515 520 ~ 525 

gga gta aca gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 
Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
530 535 540 

gca aca gcc caa atg get etc caa tta ttc ate aag gac tac aga tat 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
545 550 " 555 

aca tac age tgt cac agg gga gac aca caa ate caa acg agg agg tea 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser 
560 565 570 

ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 
Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu 
575 580 585 

ttg gtt tea gat ggc gga cca aac ctg tac aac att egg aat etc cac 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
590 595 " 600 605 



ate. ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 

lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 

610 615 * * 620 

gga aga czz tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 

Gly Arg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu lie 

625 630 635 

gaa tct gta aac aat get gcg gta atg cca gcc cat ggt cca gcc aaa 

Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 

64C 645 650 

age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 

Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 

655 660 665 

aga aac car tec att etc aat acg agt caa agg gga ate ctt gag gat 

Arg Asn Arc Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 

670 675 680 685 



gaa caa azq tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 
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age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gec 2341 

Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 

705 710 715 

atg gtg tct agg gec egg att gat gca cga att gac ttc gag tct gga 2389 

Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec acc 2437 

Arg He Lys Lys Glu Glu Phe Ala Glu lie Met Lys lie Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 





atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 




cctcccccgg 


ggcegggagg 


t cgcgt cacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2 611 




cacggacacc 


tgt ccccaaa 


aacgccacca 


t cgcagccac 


acaeggageg 


cccggggccc 


267 1 




tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 




cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


27 91 


y 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacetct 


2851 




cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


H 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2971 


t~: r. 

\U 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ias?r 


ccccctgacg 


agcatcacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


03 
w 


ctataaagat 


accaggegtt 


tccccctgga 


agctcccteg 


tgcgctctcc 


tgttccgacc 


3151 




ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


3211 




agctcacgct 


gtaggtatct 


cagttcggtg 


taggtegtte 


gctccaagct 


gggctgtgtg 


3271 




cacgaacccc 


ccgttcagcc 


cgaccgctgc 


gccttatccg 


gtaactatcg 


tcttgagtcc 


3331 




aacceggtaa 


gacacgactt 


atcgccactg 


gcagcagcca 


ctggtaacag 


gattagcaga 


3391 




gcgaggtatg 


taggcggtgc 


tacagagttc 


ttgaagtggt 


ggectaacta 


cggctacact 


3451 




agaaggacag 


tatttggtat 


ctgcgctctg 


ctgaagccag 


ttaccttegg 


aaaaagagtt 


3511 




ggtagctctt 


gatceggcaa 


acaaaccacc 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 




cagcagatta 


cgcgcagaaa 


aaaaggatct 


caagaagatc 


ctttgatctt 


ttctacgggg 


3631 




tctgacgctc 


agtggaacga 


aaactcacgt 


taagggattt 


tggtcatgag 


attatcaaaa 


3691 




aggatcttca 


cctagatcct 


tttaaattaa 


aaatgaagtt 


ttaaatcaat 


ctaaagtata 


3751 




tatgagtaaa 


cttggtctga 


cagttaccaa 


tgettaatea 


gtgaggcacc 


tatctcagcg 


3811 




atctgtctat 


ttcgttcatc 


catagttgee 


tgactccccg 


tcgtgtagat 


aactacgata 


3871 




egggaggget 


taccatctgg 


ccccagtgct 


gcaatgatac 


cgcgagaccc 


acgctcaccg 


3931 




gctccagatt 


tatcagcaat 


aaaccagcca 


geeggaaggg 


ccgagcgcag 


aagtggtcct 


3991 




gcaactttat 


ccgcctccat 


ccagtctatt 


aattgttgce 


gggaagctag 


agtaagtagt 


4051 





• 
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tcgccagtta 


atagt ttgcg 


caacgttgtt 


gccattgcta 


caggcatcgt 


ggtgtcacgc 


4111 


tcgncoLitg 


gtatggcttc 


attcagctcc 


ggttcccaac 


gatcaaggcg 


agttacatga 


4171 


tcccccatgt 


tgtgcaaaaa 


agcggt tagc 


t ccttcggtc 


ctccgatcgt 


tgtcagaagt 


4 231 


aagtt ggccg 


cagtgttatc 


actcatggtt 


atggcagcac 


tgcataattc 


tcttactgtc 


4291 


atgccatccg 


taagatgctt 


ttctgtgact 


ggtgagtact 


caaccaagtc 


attctgagaa 


4251 


tagtcta rgc 


ggcgaccgag 


ttgctcttgc 


ccggcgtcaa 


cacgggataa 


taccgcgcca 


4411 


catagcagaa 


cttraaaagt 


gctcatcatt 


ggaaaacgtt 


cttcggggcg 


aaaactct ca 


4471 


aggatcttac 


cgctgttgag 


atccagttcg 


atgtaaccca 


ctcgtgcacc 


caactgatct 


4531 


tcagca~ctt 


ttactttcac 


cagcgtttct 


gggtgagcaa 


aaacaggaag 


gcaaaatgcc 


4591 


gcaaaaaagg 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


4651 


tatta^igaa 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


ctgcttaatt 


tgatgcctgg 


cagtttatgg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4831 


ttgct ~cgca 


acgttcaaat 


ccgctcccgg 


cggatttgtc 


ctactcagga 


gagcgttcac 


4891 


cgacaaacaa 


cagataaaac 


gaaaggccca 


gtctttcgac 


tgagcctttc 


gttttatttg 


4S51 


atgccrggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcacttc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattcrgttt 


tatcagaccg 


cttctgcgtt 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


5131 


tctctcatcc 


gccaaaacag 


ccaagctagc 


ggccgatc 






5169 



<210> 27 
<211> 757 
<212> ?RT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3102 
<400> 27 

Met Aso Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Tr.r Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Giu Thr Gly Ala Pro 
50 55 60 

Gin Lej Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 

65 70 75 _ 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 
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m 

SI 

Si 



Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 

115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 

130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 

145 150 ' 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 

165 170 175 

Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 

180 185 " " 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Arg 

195 200 " 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 

210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 

225 230 " ' 235 " 240 



%4 lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 

y 245 250 255 



Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

s Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 

O 275 280 285 

ry 

m Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

O Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
fU 305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 ' 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin He 
355 360 J 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys He Glu Lys lie Arg Pro Leu Leu lie Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 " 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala Gly Val Asn 
4 50 4 55 4 60 
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Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 ' 540 

Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 555 560 

Cys his Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He Glu Ser Val 
625 630 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 
645 650 655 

Tyr Asd Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
675 680 685 



Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg He Lys 
725 730 735 

Lys Glu Glu Phe Ala Glu lie Met Lys He Cys Ser Thr lie Glu Glu 
740 745 750 

Leu Arg Arg Gin Lys 
755 



<210> 28 
<211> 5169 
<212> DMA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: pHL3103 
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<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 28 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 18C 

aaccattrga atg gat gtc aat ccg act tta etc ttc ttg aaa gtt cct 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gcg caa aat gca <ata agt act acg ttc cct tac act gga gat cct cca 277 

Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 ' 25 

tac age car gga aca ggg aca gga tac acc atg gac aca gtc aac agg 325 

Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cac caa tat teg gaa aag ggg aaa tgg aca aca aac act gag act 373 

Thr His Gin Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Thr 
/ 50 55 60 

hj gga gca ccc caa ctt aat cca att gat ggc cca ttg cct gag gac aat 421 

M Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 

,1 65 70 75 

gaa cca agt gga tat gca caa aca gac tgc gtc ctg gaa gca atg get 4 69 

Q Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 

Hi 8 0 8 5 90 



o 



ttc ctt gaa gaa tec cat cca gga ate ttt gaa aac teg tgt ctt gag 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Asn Ser Cys Leu Glu 



95 100 105 

acg atg gaa gtt gtt caa caa aca aga gtg gac aaa ctg acc caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cgt cag act tat gat tgg act ttg aat aga aac cag cct get gca act 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca tta gca aac act ata gag gtc ttt aga teg aat ggt eta aca get 661 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tea ggg agg etc ata gat ttc etc aag gat gtg atg gaa tea 703 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 ' 170 

atg gat aag gag gaa atg gag ata aca aca cat ttc caa cga aag aga 757 
Met Asp Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

aga gta aga gac aac atg acc aag aaa atg gtc aca caa aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
190 195 200 205 



ggg aag aaa aag cag aga ctt aac aaa agg age tac eta ata agg get 
Gly Lys Lys Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
210 215 ^ 220 



853 



r= s ;- 



ni ii 

05 
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age ttt ttc tat cgt tat ggg ttt gtt gec aat ttc age atg gag ctt 1717 

Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 

495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt aft 1765 

Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser Tie 

510 515 520 ~ 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 

Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 

530 535 ~ 540 

gca acc get caa atg gec ctt cag ctg ttc ate aaa gat tac agg tac 1861 

Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 

54 5 ■ 550 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 

Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 

560 565 570 

ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 

Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 

575 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 

Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 

590 595 600 605 



att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 
%J He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
n 610 615 620 



ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 214 9 
Glu Ser Val Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys 
64 0 64 5 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 224 5 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 234 1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtt tec aga gee cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg lie Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 
735 740 745 
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att gaa gag etc aga egg caa aaa 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc 

cctcccccgg ggcegggagg tcgcgtcacc 

cacggacacc tgcccccaaa aacgccacca 

tctggtcaac cccaggacac aegegggage 

cccgtgccac aegcaggggg ccggcccgtg 

gccgqcccct cctacgaccg ggacacacga 

cgggccgcac gcgcgctcag ggagegctet 

ategtgaect gcattaatga atcaggggat 

cagcaaaagg ccaggaaccg taaaaaggee 

ccccctgacg agcatcacaa aaatcgaege 

ctataaagat accaggegtt tccccctgga 

ctgccgctta ccggatacct gtccgccttt 

agctcacgct gtaggtatct cagttcggtg 

cacgaacccc ccgttcagcc cgaccgctgc 

aacceggtaa gacacgactt atcgccactg 

gcgaggtarg taggcggtgc tacagagttc 

agaaggacag tatttggtat ctgcgctctg 

ggtagctctt gatceggcaa acaaaccacc 

cagcagatta cgcgcagaaa aaaaggatct 

tctgacgctc agtggaacga aaactcacgt 

aggatcttca cctagatcct tttaaattaa 

tatgagtaaa cttggtctga cagttaccaa 

atctgtctat ttcgttcatc catagttgee 

egggaggget taccatctgg ccccagtgct 

gctccagatt tatcagcaat aaaccagcca 

gcaactrtat ccgcctccat ccagtctatt 

tegecagtta atagtttgcg caacgttgtt 

tcgtcgtttg gtatggcttc attcagctcc 

tcccccatgt tgtgcaaaaa ageggttage 

aagttggccg cagtgttatc actcatggtt 

atgccatccg taagatgett ttctgtgact 

tagtgtatgc ggegaccgag ttgctcttgc 



tagtgaattt agcttgtcct tcatgaaaaa 2491 

ccaaaatgcc gaeteggage gaaagatata 2551 
gaccacgccg ccggcccagg cgacgcgcga 2611 
tcgcagccac acaeggageg cccgggqccc 2671 
agcgccgggc cggggacgcc ctcccggccg 2731 
tctccagagc gggagccgga agcattttcg 2791 
gggaccqaag gccggccagg cgcgacctct 2351 
ccgactccgc aeggggaetc gecagaaagg 2911 
aacgeaggaa agaacatgtg agcaaaaggc 2971 
gcgttgctgg cgtttttcca taggctccgc 3031 
tcaagtcaga ggtggcgaaa cccgacagga 3091 
agctccctcg tgcgctctcc tgttccgacc 3151 
ctcccttcgg gaagcgtggc gctttctcat 3211 
taggtegtte gctccaagct gggctgtgtg 3271 
gccttatccg gtaactatcg tcttgagtcc 3331 
gcagcagcca ctggtaacag gattagcaga 3391 
ttgaagtggt ggectaacta cggctacact 3451 
ctgaagccag ttaccttegg aaaaagagtt 3511 
gctggtagcg gtggtttttt tgtttgcaag 3571 
caagaagatc ctttgatctt ttctacgggg 3631 
taagggattt tggtcatgag attatcaaaa 3691 
aaatgaaqtt ttaaatcaat ctaaagtata 3^51 
tgettaatea gtgaggcacc tatctcagcg 3511 
tgactccccg tcgtgtagat aactacgata 3671 
gcaatgatac cgcgagaccc acgc~caccg 3931 
geeggaaggg ccgagcgcag aagtggtcct 3991 
aattgttgcc gggaagctag agtaagtagt 4C51 
gecattgeta caggcatcgt ggtgzcacgc 4111 
ggttcccaac gatcaaggcg agttacatga 4171 
tccttcggtc ctccgatcgt tgtcagaagt 4231 
atggcagcac tgeataatte tcttactgtc 4291 
ggtgagtact caaccaagtc attcrgagaa 4351 
ccggcgtcaa caegggataa taccgcgcca 4 4 11 
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cat aqcagaa 


ctt taaaagt 


gctcatcatt 


ggaaaacgtt 


etteggggeg 


aaaactctca 


4471 


aggatcttac 


cgctgttgag 


atccagtt eg 


atgtaaccca 


ctcgtgcacc 


caactgatct 


4531 


tcagcat ctt 


ttactttcac 


cagegtttet 


gggtgagcaa 


aaacaggaag 


gcaaaat gec 


4591 


qcaaaaaagg 


gaataagggc 


gaeaeggaaa 


tgttgaatac 


tcatactctt 


cctttt tcaa 


4651 


tat tattgaa 


gcatttatca 


gggttattgt 


etcatgageg 


gatacatatt 


tgaatgtatt 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


etgrtraatt 


tgatgcctgg 


cagtttatgg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4831 


ttgcttcgca 


acgt tcaaac 


ccgctcccgg 


eggatttgr c 


ctactcagga 


gagegttcac 


4891 


cgacaaacaa 


cagataaaac 


gaaaggecca 


gtctttcgac 


tgagecttte 


gttttatttg 


4951 


atgcctggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcacttc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattctgttt 


tatcagaccg 


ettctgegtt 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


5131 


tctctcatcc 


gccaaaacag 


ccaagctagc 


ggecgate 






5169 



<210> 29 
<21i> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3103 

<400> 29 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
15 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Asn Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asp Lys 
165 170 • 175 
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Glu Glu Met GIu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
130 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Lys 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

lie Ala Thr Pro Gly Met G3 n Tie Arg Gly Phe Val Tyr Phe Val Glu 
245 250 " 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Tnr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr lie Thr Gly 
290 295 30 0 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser lie Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin He 
"355 360 3 65 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys He Glu Lys He Arg Pro Leu He He Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg Tyr Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asp 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly He Asn Met Ser Lys Lys 
4 65 ~ 470 ' ' 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Tnr 
515 520 525 
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Val He 
530 

Gin Met 
545 



Lys 



Ala 



Asn Asn Met He 
535 



Asn Asn Asp Leu 



Cys His Arq 
Lys Lys Leu 
Asp Gly 



Leu Gin Leu Phe He Lys Asp Tyr 
550 ' 555 

Gly Asp Thr Gin He Gin Thr Arg 
565 570 



Val Cys 
610 



Gly 
5 95 

Leu 



Trp Glu Gin Tnr 
580 

Pro Asn Leu Tyr 



Lys .Trp Glu Leu 
615 



His Ser 
585 



Lys Ala 
Arg Asn 
Met Asp Glu Asp 



Asn lie 
600 



Gly Pro 
540 

Arg Tyr 
Arg Ser 
Gly Leu 



Leu His 

605 

Tyr Gin 
620 



Ala Thr Ala 



Thr Tyr Arg 

560 

Phe Glu He 
575 

Leu Val Ser 
590 

He Pro Glu 



Gly Arg Leu 



m 



si 
ru 



Cys Asn Pre Leu Asn Pro Phe Val Asn 
625 630 

Asn Asn Ala Val He Met Pro Ala His 
645 



Tyr Asp Ala 



Ser He 

Tyr Gin 
690 

Tyr Arg 
705 

Arg Ala 
Lys Glu 



Leu 
675 

Lys 
Arg 
Arg 
Glu 



Val Ala Thr Thr 
660 

Asn Thr Ser Gin 



Cys Cys Asn Leu 
695 



His Ser 
665 

Arg Gly 
680 



His Lys 
635 

Gly Pro 
650 

Trp He 
He Leu 



Phe Glu Lys Phe 



Pro Val Gly He Ser Ser 
710 

lie Asp Ala Arg He Asp 
725 



Met Val 
715 



Asp He 
Ala Lys 
Pro Lys 



Glu Asp 
685 

Phe Pro 
700 

Glu Ala 



Phe Glu 
730 



Phe Thr Glu He 
740 



Met Lys 
745 



Ser Gly 
lie Cys Ser Thr 



Glu Ser Val 

640 

Asn Met Glu 
655 

Arg Asn Arg 
670 

Glu Gin Met 



Ser Ser Ser 



Met Val Ser 
720 

Arg lie Lys 
735 

lie Glu Glu 
750 



Leu Arg Arg Gin Lys 
755 



<210> 3C 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3130 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 30 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 
gggggggggg ggacactttc ggacatctgg tcgacctcca geateggggg aaaaaaaaaa 120 
acaaagtgtc geceggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 
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aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 





gca 
Ala 


caa 
Gin 
15 


Asn 


g c t 
Ala 


d U d 

He 


age 
Ser 


aca 
Thr 
20 


a or 
Thr 


+- t- r- 

LLC 

Phe 


cct 
Pro 


LdL 

Tyr 


a c t 
Thr 
25 


gga 
Gly 


ga c 
Asp 


cct 
Pro 


cct 
Pro 


/.it 




t ac 
Tyr 

30 


age 
Ser 


C c; t 
His 


ggg 
Gly 


aca 
Thr 


gga 
Gly 
35 


aca 
Thr 


gga 

Gly 


t ac 
Tyr 


acc 
Thr 


atg 
Met 
40 


gat 
Asp 


a ct 
Thr 


gt c 
Val 


aac 
Asn 


agg 
Arg 
45 


"3 o c 




aca 
Thr 


cat 
His 


cag 
Gin 


t ac 
Tyr 


tea 
Ser 
50 


gaa 
Glu 


agg 
Arg 


gga 
Gly 


aga 
Arg 


tgg 
Trp 
55 


aca 
Thr 


aca 
Thr 


aac 
Asn 


acc 
Thr 


gaa 
Glu 
60 


act 
Thr 


37 3 




gga 
Gly 


gca 
Ala 


ccg 
Pro 


caa 
Gin 
65 


etc 
Leu 


aac 
Asn 


ccg 
Pro 


att 
He 


gat 
Asp 
70 


ggg 

Gly 


cca 
Pro 


ctg 
Leu 


cca 
Pro 


gaa 
Glu 
75 


gac 
Asp 


aat 
Asn 


4 21 




gaa 
Glu 


cca 
Pro 


act 
Ser 

80 


ggt 
Gly 


H 1 +- 

tat 
Tyr 


gee 
Ala 


caa 
Gin 


aca 
Thr 
85 


gat 
Asp 


tgt 
Cys 


gta 
Val 


ttg 
Leu 


gaa 
Glu 
90 


gca 
Ala 


atg 
Met 


gee 
Ala 


4 69 


SI 

yj 
yj 
M 


ttc 
Phe 


ctt 
Leu 
95 


gag 
Glu 


gaa 
Glu 


tec 
Ser 


cat 
His 


cct 
Pro 
100 


ggt 
Gly 


ate 
He 


ttt 
Phe 


gag 
Glu 


acc 
Thr 
105 


teg 
Ser 


tgt 
Cys 


ctt 
Leu 


gaa 
Glu 


51 / 


Si 


acg 
Thr 
110 


atg 
Met 


gag 
Glu 


gtt 
Val 


gtt 
Val 


cag 
Gin 
115 


caa 
Gin 


aca 
Thr 


cga 
Arg 


gtg 
Val 


gac 
Asp 
120 


aag 
Lys 


ctg 
Leu 


aca 
Thr 


caa 
Gin 


ggc 
Gly 
125 


565 


03 


cga 
Arg 


cag 
Gin 


acc 
Thr 


tat 
Tyr 


gac 
Asp 
130 


tgg 
Trp 


act 
Thr 


eta 
Leu 


aat 
Asn 


agg 
Arg 
135 


aac 
Asn 


cag 
Gin 


cct 
Pro 


get 
Ala 


gca 
Ala 
140 


aca 
Thr 


613 


gca 
Ala 


ttg 
Leu 


gec 
Ala 


aac 
Asn 
145 


aca 
Thr 


ata 
He 


gaa 
Glu 


gtg 
Val 


ttc 
Phe 
150 


aga 
Arg 


tea 
Ser 


aat 
Asn 


ggc 
Gly 


etc 
Leu 
155 


acg 
Thr 


gee 
Ala 


661 




aat 
Asn 


gaa 
Glu 


tct 
Ser 
160 


gga 
Gly 


agg 
Arg 


etc 
Leu 


ata 
He 


gac 
Asp 
165 


ttc 
Phe 


ctt 
Leu 


aag 
Lys 


gat 
Asp 


gta 
Val 
170 


atg 
Met 


gag 
Glu 


tea 
Ser 


709 




atg 
Met 


aac 
Asn 
175 


aaa 
Lys 


gaa 
Glu 


gaa 
Glu 


atg 
Met 


gag 
Glu 
180 


ate 
lie 


aca 
Thr 


act 
Thr 


cat 
His 


ttt 
Phe 
185 


cag 
Gin 


aga 
Arg 


aag 
Lys 


aga 
Arg 


757 




cga 
Arg 
190 


gtg 
Val 


aga 
Arg 


gac 
Asp 


aat 
Asn 


atg 
Met 
195 


act 
Thr 


aag 
Lys 


aaa 
Lys 


atg 
Met 


gtg 
Val 
200 


aca 
Thr 


cag 
Gin 


aga 
Arg 


aca 
Thr 


ata 
He 
205 


805 




ggt 
Gly 


aaa 
Lys 


agg 
Arg 


aag 
Lys 


cag 
Gin 
210 


aga 
Arg 


ttg 
Leu 


aac 
Asn 


aaa 
Lys 


agg 
Arg 
215 


agt 
Ser 


tat 
Tyr 


eta 
Leu 


att 
He 


agg 
Arg 
220 


gca 
Ala 


853 




tta 
Leu 


acc 
Thr 


ctg 
Leu 


aac 
Asn 
225 


aca 
Thr 


atg 
Met 


acc 
Thr 


aaa 
Lys 


gat 
Asp 
230 


get 
Ala 


gag 
Glu 


aga 
Arg 


ggg 

Gly 


aag 
Lys 
235 


eta 
Leu 


aaa 
Lys 


901 




egg 
Arg 


aga 
Arg 


gca 
Ala 
24C 


att 
lie 


gca 
Ala 


aca 
Thr 


cca 
Pro 


ggg 

Gly 
245 


atg 
Met 


cag 
Gin 


ate 
He 


aga 
Arg 


ggg 

Gly 
250 


ttt 
Phe 


gtg 
Val 


tac 
Tyr 


949 




ttt 
Phe 


gtt 
Val 


gag 
Glu 


aca 
Thr 


ctg 
Leu 


gcg 
Ala 


aga 
Arg 


age 
Ser 


att 
He 


tgc 
Cys 


gag 
Glu 


aag 
Lys 


ctt 
Leu 


gaa 
Glu 


cag 
Gin 


tct 
Ser 


997 



255 260 265 
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ggg era cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 1045 

Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 

270 275 280 285 

gtg agg aag atg atg acg aac tea caa gac act gag etc tct ttc aca 1093 

Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr 

290 295 300 

ate ace gga gac aat ace aaa tgg aat gag aac caa aac ccc cga atg 1141 

lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 

305 310 315 

ttc ctg gca atg ata aca tac ate aca aga aac caa cct gag tgg ttt 1189 

Phe Leu Al a Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe 

320 • 325 330 

aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 1237 

Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
U 335 340 345 

P 

f*% agg eta ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 1285 

jrii Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg 

5 j 350 355 360 365 

iM aca caa ata cca gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 

SI Thr Gin He Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 

Si 37 0 37 5 ' 38 0 

aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 1381 

y Asn Glu Pro Thr Arg Lys Lys He Glu Lys He Arg Pro Leu He He 

0J 385 390 395 



gac ggc aca gec tea tta age ccg gga atg atg atg ggt atg ttc aac 1429 

Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg ctg agt aca gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 1477 

Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 

aga tac ace aaa ace aca tac tgg tgg gat gga ctt cag tec tct gat 1525 

Arg Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 1573 

Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala 

450 455 " 460 

gga gtg gat aga ttc tac aga acc tgc aag eta gtt ggg ate aat atg 1621 

Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn Met 
465 470 475 

age aag aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 1669 

Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 ' 490 

age ttt ttc tac cgc tat gga ttt gta gec aat ttt agt atg gag ttg 1717 

Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt gga gta tea gga att aat gaa teg get gat atg age att 1765 

Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser lie 
510 515 520 525 
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gga gta aca gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 181 

Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 

530 535 540 

gca aca gcc caa atg get etc caa tta ttc arc aag gac tac aga tat 186 

Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
545 550 ' 555 

aca tac agg tgt cac agg gga gac aca caa ate caa acg agg agg tea 1 9 C 

Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 

ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 195 

Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu 

57 5 580 ^ 585 

ttg gtt tea gat ggc gga cca aac ctg tac aac att egg aat etc cac 20C 

Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 

590 595 600 605 

ate ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 205 

P He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 

P 610 615 620 

gga aga ctt tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 21C 

p Gly Arg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He 
H 625 630 635 

%l 

%t gaa tct gta aac aat get gcg gta atg cca gcc cat ggt cca gcc aaa 214 

z Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 
Q 640 645 650 

age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 219 

M Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 

133 655 660 665 

m 

nj aga aac cgt tec att etc aat acg agt caa agg gga ate ctt gag gat 224 

Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 

670 675 680 685 

gaa caa atg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 229 

Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 

690 695 " 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gcc 234 

Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtg tct agg gcc egg att gat gca cga att gac ttc gag tct gga 238 

Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec acc 243 

Arg lie Lys Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr 

735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 249 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 255 

cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 261 

cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 267 

tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 273 



# 
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cccgtgccac 


acgcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattntcg 


2791 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacci ct 


2851 


cgggcjcgoac 


gcgcgrt rag 


ggagcgctct 


ccgactccgc 


acggggact c 


gccagaaagg 


2911 


at cgtgacct 


gca ttaatga 


atcaggggat 


aacgcaggaa 


agaacatgtg 


agcaaaaggc 


2971 


cagcaaaagg 


ccaggaaccg 


taaaaaggcc 


gcgttgctgg 


cgtttttcca 


taggct ccgc 


3031 


cccccxgacg 


agcatcacaa 


aaatcgacgc 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


ctataaagat 


accaggcgtt 


tccccctgga 


agct ccctcg 


tgcgctctcc 


z gt t ccgacc 


3151 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


3211 


agctcacgct 


gtaggtatct 


cagttcggtg 


taggtcgttc 


gcrccaagct 


gggctgtgtg 


3271 


cacgaacccc 


ccgttcagcc 


cgaccgctgc 


gccttatccg 


gtaact atcg 


tcttgagtcc 


3331 


aacccggtaa 


gacacgactt 


atcgccactg 


gcagcagcca 


ctggtaacag 


gattagcaga 


3391 


gcgaggtatg 


taggcggtgc 


tacagagttc 


ttgaagtggt 


ggcctaacta 


cggctacact 


3451 


agaaggacag 


tatttggtat 


ctgcgctctg 


ctgaagccag 


ttaccttcgg 


aaaaagagtt 


3511 


ggtagctctt 


gatccggcaa 


acaaaccacc 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 


cagcagatta 


cgcgcagaaa 


aaaaggatct 


caagaagat c 


ctttgatctt 


ttctacgggg 


3631 


tctgacgctc 


agtggaacga 


aaactcacgt 


taagggattt 


tggtcatgag 


attatcaaaa 


3691 


aggat cttca 


cctagatcct 


tttaaattaa 


aaatgaagtt 


ttaaatcaat 


ctaaagtata 


3751 


tatgagtaaa 


cttggtctga 


cagttaccaa 


tgcttaatca 


gtgaggcacc 


tatctcagcg 


3811 


atctgtctat 


ttcgttcatc 


catagttgcc 


tgactccccg 


tcgtgtagat 


aactacgata 


3871 


cgggagggct 


taccatctgg 


ccccagtgct 


gcaatgatac 


cgcgagaccc 


acgctcaccg 


3931 


gctccagatt 


tat cagcaat 


aaaccagcca 


gccggaaggg 


ccgagcgcag 


aagtggtcct 


3991 


gcaactttat 


ccgcctccat 


ccagtctatt 


aattgttgcc 


gggaagctag 


agtaagtagt 


4051 


tcgccagtta 


atagtttgcg 


caacgtrgtt 


gccattgcta 


caggcatcgt 


ggtgtcacgc 


4111 


tcgtcgtttg 


gtatggcttc 


attcagctcc 


ggtt cccaac 


gatcaaggcg 


agttacatga 


4171 


tcccccatgt 


tgtgcaaaaa 


agcggttagc 


tccttcggtc 


ctccgatcgt 


tgtcagaagt 


4231 


aagtt ggccg 


cagtgttatc 


actcatggtt 


atggcagcac 


tgcataattc 


tcttactgtc 


4291 


atgccatccg 


taagatgctt 


ttctgtgact 


ggtgagtacr 


caaccaagt c 


attctgagaa 


4351 


t agtgtatgc 


ggcgaccgag 


ttgctcttgc 


ccggcgrcaa 


cacgggataa 


taccgcgcca 


4411 


catagcagaa 


ctttaaaagt 


gctcatcatt 


ggaaaacgt z 


cttcggggcg 


aaaactct ca 


44 71 


aggat cttac 


cgctgttgag 


atccagttcg 


atgtaaccca 


ctcgtgcacc 


caactgaict 


4531 


tcagcatctt 


ttactttcac 


cagcgtttct 


gggtgagcaa 


aaacaggaag 


gcaaaatgcc 


4591 


gcaaaaaagg 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


4651 


t-attattgaa 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


4711 
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tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatgccctt 4 77 1 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4821 
ttgcttcgca acgttcaaai ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4931 
atgcctgcca gttccctac- ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5C7I 
aattcrgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5121 
tctctcatcc gccaaaacac ccaagctagc ggccgatc 5169 

<210> 31 
<211> 757 
U: <212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3130 

%J <4 00> 31 

yj Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin £sn 
UJ 1 5 10 15 

J'J Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 ' " 30 



Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
nj 35 40 45 



Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 

65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Tnr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Pne Leu Lys Asp Val Met Glu Ser Met Asn Lvs 
165 170 175 

Glu Glu Met Glu He Tnr Thr His Phe Gin Arg Lys Arq Arq Val £ra 
180 185 ^ 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Ara 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 



86 



Asn Thr 
225 



Met Thr 



Lys Asp 
230 



Ala Glu Arg Gly 



Lys Leu Lys Arg Arg Ala 
235 240 



He Ala Thr Pro 

Thr Leu Ala Arg 
260 



Gly Met 
245 



Gin He 



Ser He Cys Glu 



Arg Gly Phe Val Tyr Phe Val Glu 
250 255 

Lys Leu Glu Gin Sei Gly Leu Pro 
265 270 



Val Gly 



Met Met 
290 



Gly Asn 
275 



Glu Lys 



Thr Asn Ser Gin 



Lys Ala 
280 

Asp Thr 

295 



Lys Leu Ala Asn 

Glu Leu Ser Phe 
300 



Val Val Arg Lys 
285 

Thr He Thr Gly 



Asp Asn Thr Lys 

305 

Met lie Thr Tyr 



Trp Asn 
310 

He Thr 

325 



Glu Asn Gin Asn 



Pro Arg 

315 



Arg Asn 



Gin Pro 
330 



Leu Ser 



Lys Gly 



He Ala 
340 

Tyr Met 
355 



Pro He Met Phe 



Phe Glu 



Ser Lys 
360 



Glu Trp 
Lys Met 
Ser Met Lys Leu 



Ser Asn 
345 



Met Phe Leu Ala 

320 

Phe Arg Asn Val 
335 

Ala Arg Leu Gly 
350 

Arg Thr Gin He 
365 



Pro Ala 
370 

Thr Arg 
385 



Glu Met Leu Ala 



Lys Lys 



He Glu 
390 



Ser He Asp Leu 
375 

Lys He Arg Pro 



Lys Tyr 
380 

Leu He 
395 



Phe Asn Glu Pro 



lie Asp Gly Thr 
400 



Ala Ser Leu Ser 



Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 



Thr Val 

Lys Thr 

Leu lie 
450 

Arg Phe 
465 

Lys Ser 
Tyr Arg 
Gly Val 



Val He 
530 

Gin Met 
545 



Val Ser He Leu 
Trp Trp 
Val Asn Ala Pro 



Leu Gly 
420 

Thr Tyr 
435 



Asn Leu Gly Gin Lys Arg Tyr Thr 
425 430 



Asp Gly 
440 



Leu Gin Ser Ser 



Asn His 
455 



Tyr Arg 
Tyr He 



Thr Cys 
470 



Tyr Gly 
500 

Ser Gly 
515 



Lys Leu 
Thr Gly 
Phe Val Ala Asn 



Asn Arg 
485 



Glu Gly 
Val Gly 



Thr Phe 
490 

Phe Ser 
505 



He Gin 
460 

He Asn 
475 



Asp Asp Phe Ala 
445 

Ala Gly Val Asp 



Met Ser Lys Lys 
4 80 



Glu Phe Thr Ser Phe Phe 
495 

Met Glu Leu Pro Ser Phe 
510 



lie Asn 



Glu Ser 

520 



Lys Asn Asn Met 



Ala Leu 



Cys His Arg Gly 



Gin Leu 
550 

Asp Thr 
565 



Ala Asp Met Ser 
Asn Asp 
Phe He Lys Asp 



lie Asn 
535 



Leu Gly 
540 



Tyr Arg 
555 



He Gly Val Thr 
525 

Pro Ala Thr Ala 



Tyr Thr Tyr Arg 

5 60 



Gin He 



Gin Thr 

570 



Arg Arg Ser Phe Glu Leu 
575 
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Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Lea Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He Glu Ser Val 
625 630 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 

660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
67 5 68 0 68 5 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 " 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
725 " 730 735 

Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr lie Glu Glu 
740 745 750 

Leu Arg Arg Gin Lys 
755 



<210> 32 
<211> 5169 
<212> DMA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: pHL3131 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 32 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

Wgggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
15 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 



tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 
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FU 



aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 423 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg arg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 661 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 
Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
190 ' 195 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
210 * 215 " 220 

tta acc etc aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att gca aca cca ggg atg cag ate aga ggg ttt gtg tac 94 9 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca ctg gcg aga age att tgc gag aag ctt gaa cag tct 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

ggg eta cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gtg agg aag atg atg acg aac tea caa gac act gag etc tct ttc aca 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr 
290 295 300 
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ate acc gga gac aat acc aaa tgg aat gag aac caa aac ccc cga atg 

lie Tnr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asm Pro Arg Met 

305 310 315 

ttc ctg gca atg ata aca tac ate aca aga aac caa cct gag tgg ttt 

Phe Leu Ala Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe 

320 325 330 

aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 
Arq Asn Val Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala 
335 340 345 

agg cza ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg 
350 355 360 365 

aca caa ata cca gca gaa atg eta gca agt att gat eta aaa tat ttc 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 375 380 

aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 
Asn Glu Pro Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu lie lie 
385 390 " 395 

gac ggc aca gec tea tta age ccg gga atg atg atg ggt atg ttc aac 
Aso Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg ctg agt aca gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 

aga tac acc aaa acc aca tac tgg tgg gat gga ctt cag tec tct gat 
Arg Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 
Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 455 460 

gga gtg gat aga ttc tac aga acc tgc aag eta gtt ggg ate aat atg 
Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn Met 
465 470 475 

age aac aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 
Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 "* 485 490 

age tt~ ttc tat cgt tat ggg ttt gtt gec aat ttc age atg gag ctt 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 
Gly Val Tnr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 540 

gca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
545 550 555 



acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 
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ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 
Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arq Asn Leu His 
590 595 600 605 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

ggg cgr tra tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Pbe Val Asn His Lys Asp He 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gec aaa 214 9 
Glu Ser Val Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 ' 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtt tec aga gee cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act gag arc atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 24 91 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 



atgccrtgtt 


t ctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2671 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


2791 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


cgggccgcac 


ccgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2971 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ccccctgacg 


agcatcacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 
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ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 

ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 

agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 3271 

cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaaccatcg tcttgagrcc 3331 

aacccggtaa qacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 

gcgagceatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 3451 

agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 

ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 

cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 

tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 

aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 

tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 

atctgrctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 

cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 

gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 

gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 

tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 

tcgtcgnttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4 171 

tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 

aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 

atgccarccg taagatgctt ttctgt gact ggtgagtact caaccaagtc attctgagaa 4351 

tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 4411 

catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 

aggatc-tac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 

tcagcanctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 

,gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 

tattatigaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 

tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 

ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
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aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 33 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3131 
<400> 33 

::et Asp Val Asn Pro Thr Leu Leu ?he Leu Lys Val Pro Ala Gin Asn 
15 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 " 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 



Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
yj 65 70 ~ 75 ' 80 

yj 

SJ Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
Ki 85 90 95 



Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 

100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 

m 115 120 125 

fl 

2*; Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 

*V 130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 

145 150 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 

165 " ~ 170 175 

C-iu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 

180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Arg 

195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 

210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 

225 230 ~ 235 ^ ~ " 240 

lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 

245 250 255 

Tr-r Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 

260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 

275 280 285 



93 



Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr lie Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin He 
355 360 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 

370 375 380 

Thr Arg Lys Lys He Glu Lys He Arg Pro Leu He He Asp Gly Thr 
385 390 ~ " 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg Tyr Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly Tie Gin Ala Gly Val Asp 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly He Asn Met Ser Lys Lys 
465 " 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 * 540 

Gin Mer Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 ' ' 555 ' 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu He 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
580 585 ~ 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 ~ 620 



Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He Glu Ser Val 
625 630 635 640 
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Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 

Ser lie Leu Asn Thr Ser Gin Arg Glv lie Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Aig Arg Pro Val Gly lie Ser Ser Met Val Glu Ala Met Val Ser 
705 710 "715 720 

Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Axq He Lys 
725 730 735 

Lys Giu Glu Phe Thr Glu He Met Lys He Cys Ser Thr He Glu Glu 
740 745 750 

Leu Arg Arg Gin Lys 
755 



<210> 34 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3203 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 34 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgrc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gar ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 



gaa cca agt ggt tat gec caa aca gat tgt gta trg gaa gca atg gec 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 

80 85 90 



4 69 
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ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Lea Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg qac aaq ctg aca caa qac 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca trg gee aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 66^ 
Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 . 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aac aga 757 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arc 
17 5 180 185 

cga gtg aga gac aat atg act aag aaa atg grg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arq Thr He 
190 195 ' 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 215 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tvr 
240 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 



96 



yj 

hi 



aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg 
350 355 360 " 365 



128! 



act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 133^ 
Thr Gin He Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
37 ° 375 " J80 

aat gat tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 138 1 
Asn Asp Ser Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu lie 
385 390 395 

gat ggg act gca tea tzg age cct gga atg atg atg ggc atg ttc aat 1429 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Ph^ A^n 
400 405 410 

atg tta agt act gta tza ggc gtc tec ate ctg aat ctt gga caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys 
415 420 425 

aga cac ace aag act act tac tgg tgg gat ggt ctt caa tct tct gat 1525 
Arg His Thr Lys Thr Tnr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get ctg att gzg aat gca ccc aat cat gaa ggg att caa gee 1573 
Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala 



hM 4 50 4 55 



460 



Nf gtc aac agg ttt tat cga ace tgt aag eta ctt gga att aat atg 1621 

B Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met 

f*s 4 65 470 475 



age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 " 490 

age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 
Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
530 535 540 

gca ace get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
54 5 550 ^ 555 

acg tac egg tgc cat aca ggt gac aca caa ata caa ace cga aga tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 



ttt gaa ata aag aaa erg tgg gag caa acc cat tec aaa get gga ctg 
Phe Glu lie Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 



1957 



ctg gtc tec gac gga ggc cca aat ttg tac aac att egg aat etc cac 2005 
Leu Vai Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
590 595 600 605 

ate ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 2053 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 ~ • 620 



97 



fy 



gga aga ctt tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 2101 
Gly Arg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He 
625 630 635 



gaa tct gta aac aat get gcg gta atg cca qcc cat ggt cca gec aa 
Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 
540 645 650 



a 2 1 4 < 



age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 2197 
Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aac cat tec att etc aat acg agt caa aag gga ate ctt aag gat 22-5 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 J 685 

gaa caa atg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gec 21-1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtg tct agg gec egg att gat gca cga art gac ttc gag tct gga 22-9 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec acc 2^37 
Arg He Lys Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr 
735 740 745 



att gaa gag etc aga egg caa aaa 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 


tagtgaattt 


agcttgtcct 


tcatgaaaaa 


2491 


atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


25 


51 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


26 


11 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2 6 


"1 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


27 


51 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


27 


91 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


2S 


51 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


29 


1 1 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2? 




cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3C 


2 1 


ccccct gacg 


agcat cacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3C 


91 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgttccgacc 


31 


Z ' 
_ _L 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gcttrctcat 


32 




agctcacgct 


gtaggtatct 


cagttcggtg 


taggtegtte 


gctccaagct 


gggctgtgtg 


32 


"1 


cacgaacccc 


ccgttcagcc 


cgaccgctgc 


gccttatccg 


gtaactatcg 


tcttgagtcc 


33 


z I 


aacceggtaa 


gacacgactt 


at cgccactg 


gcagcagcca 


ctggtaacag 


gattagcaga 


33 


91 



98 



gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 
ggtagcrctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
eagcagat ta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgargctc agtggaacga aaactcacgt taagggattr tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgag~aaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
cgggagggct raccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
y, : gcaactrtat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 

b 

3i tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
^ tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 

yj 

yj tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 

B. S 

vy aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 
atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 



9 

nj tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 4411 



03 



catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 



aggatcitac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 

rS S 
f U 

tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 

gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4 651 

tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 

taqaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 

ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 

ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 

cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 

atgcciggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 

gtttcac- tc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 

aattctgrtt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 

tctctcarcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 35 
<211> 757 
<212> PPT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3203 



99 



<400> 35 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
15 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 

35 4 0 4 5 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 ' 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 " 170 175 

Glu Glu Mer Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arg 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 " 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 



100 



Lys Gly Tvr 
355 



Met Phe Glu Ser Lys 
360 



Ser Met Lys lie 



Arg Thr Gin He 
365 



Pro Ala Glu 
370 



Met Leu Ala Ser He 
375 



Asp Leu Lys Tyr 
380 



Phe Asn Asp Ser 



Thr Arg Lys 
385 



Lys He Glu Lys He 
390 



Arg Pro Leu Leu 
395 



lie Asp Gly Thr 
400 



Ala Ser Leu 



Ser Pro Gly Met Met 
405 



Met Gly Met Phe 
410 



Asn Met Leu Ser 
415 



Thr Val Leu 



Gly Val Ser He Leu 
420 



Asn Leu Gly Gin 
475 



Lys Arg His Thr 
430 



Lys Thr Thr 
435 



Tyr Trp Trp Asp Gly 
4 40 



Leu Gin Ser Ser 



Asp Asp Phe Ala 

445 



Leu lie Val 
450 



Asn Ala Pro Asn His 
455 



Glu Gly He Gin 

460 



Ala Gly Val Asn 



Arg Phe Tyr 
465 



Arg Thr Cys Lys Leu 
470 



Leu Gly lie Asn 
475 



Met Ser Lys Lys 
480 



Lys Ser Tyr 
Tyr Arg Tyr 



He Asn Arg Thr Gly 
485 

Gly Phe Val Ala Asn 
500 



Thr Phe Glu Phe 
490 

Phe Ser Met Glu 
505 



Thr Ser Phe Phe 
495 

Leu Pro Ser Phe 
510 



Gly Val Ser 
515 



Gly He Asn Glu Ser 
520 



Ala Asp Met Ser 



He Gly Val Thr 
525 



Val He Lys 
530 



Asn Asn Met He Asn 
535 



Asn Asp Leu Gly 
540 



Pro Ala Thr Ala 



Gin Met Ala 
545 



Leu Gin Leu Phe lie 
550 



Lys Asp Tyr Arg 
555 



Tyr Thr Tyr Arg 
560 



Cys His Arg 
Lys Lys Leu 



Gly Asp Thr Gin He 
565 

Trp Glu Gin Thr His 
580 



Gin Thr Arg Arg 
570 

Ser Lys Ala Gly 
585 



Ser Phe Glu He 
575 

Leu Leu Val Ser 
590 



Asp Gly Gly 
595 



Pro Asn Leu Tyr Asn 
600 



He Arg Asn Leu 



His He Pro Glu 
605 



Val Cys Leu 
610 



Lys Trp Glu Leu Met 
615 



Asp Glu Asp Tyr 
620 



Gin Gly Arg Leu 



Cys Asn Pro 
625 



Met Asn Pro Phe Val 
630 



Ser His Lys Glu 
635 



He Glu Ser Val 
640 



Asn Asn Ala 



Ala Val Met Pro Ala 
645 



His Gly Pro Ala 
650 



Lys Ser Met Glu 
655 



Tyr Asp Ala 



Val Ala Thr Thr His 

660 



Ser Trp He Pro 
665 



Lys Arg Asn Arg 
67 0 



Ser lie Leu 
675 



Asn Thr Ser Gin Arg 
680 



Gly lie Leu Glu 



Asp Glu Gin Met 
685 



Tyr Gin Lys 
690 



Cys Cys Asn Leu Phe 
695 



Glu Lys Phe Phe 
700 



Pro Ser Ser Ser 



101 



Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala Met Val Ser 

705 710 715 720 

Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg lie Lvs 

725 730 ' 735 

Lys Glu Glu Phe Ala Glu lie Met Lys lie Cys Ser Thr lie Glu Glu 
740 745 750 



Leu Arg Ara Gin Lys 
7 55 



<210> 36 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3204 

^1 <220> 

% <221> CDS 

M <222> (191) . . (2461) 

yj <4 0 0> 36 

m cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 
5^3 ^999999999 ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 
acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 



aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
6 5 7 0 7 5 

gaa cca agt ggt tat gee caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 ■ 140 



102 



gca ttg gcc aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 661 
Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 

Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 

Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg 

175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 

Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 

190 195 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 

Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 ' 215 ~ 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa SOl 

Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 ' 230 ' 235 

egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 

Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
24 0 24 5 250 

z ^4 

% 4 ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 

% Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser 

n 2 55 2 60 2 65 

n = 

US 99 a ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 104 5 

UP Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 

03 270 275 280 285 

M 

rff gta agg aag atg atg acc aat ret cag gac act gaa att tct ttc acc 1093 

*** Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 

290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 

He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gcc atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 

Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 

Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 

335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 

Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg 

350 355 360 365 

act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 1333 

Thr Gin lie Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
370 375 380 

aat gar tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 1381 

Asn Asp Ser Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He 
385 390 395 
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gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 1429 

Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 

400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 1477 

Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Glv Gin Lvs 

415 420 425 

aga cac ace aag act act tac tgg tgg gat ggt ctt caa tct tct gat 1125 

Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 

430 435 ' 440 445 

gat ttt get ctg art gtg aat gca ccc aat cat gaa ggg att caa gee 1573 

Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly He Gin Ala 

450 455 460 

gga gtc aac agg ttt tat cga ace tgt aag eta ctt gga att aat atg 1621 

Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met 

465 470 475 

E age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 1669 

O Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 

O 480 485 4 90 



age ttt ttc tac cgc tat gga ttt gta gec aat ttt agt atg gag ttg 1 17 

Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 " 500 505 

ccc age ttt gga gta tea gga att aat gaa teg get gat atg age att i~65 

ii Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 

Q 510 515 520 525 

fU 

99 a Qta aca gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 1613 

— Gly Val Thr Val Tie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
03 530 535 54 0 

Cj 

py gca aca gee caa atg get etc caa tta ttc ate aag gac tac aga tat ir61 

Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
545 550 555 

aca tac agg tgt cac agg gga gac aca caa ate caa acg agg agg tea 1909 

Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 

ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 1957 

Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu 
575 * 580 585 

ttg gtt tea gat ggc gga cca aac ctg tac aac att aga aat etc cac 2135 

Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 

590 ' ' 595 ' 600 605 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2153 

lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2131 

Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 214 9 

Glu Ser Val Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2157 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 
655 660 665 
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aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 
670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age agi tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala 
705 " 710 715 

atg gtt tec aga gee cga att gat gca cga att gat ttc gaa tet gga 2389 
Met Val Ser Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 



735 




740 




745 






att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 


2491 


atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 


cct cccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2671 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


2791 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2971 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ccccctgacg 


agcatcacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgttccgacc 


3151 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


3211 


agct cacget 


gtaggtatct 


cagttcggtg 


taggtegtte 


gctccaagct 


gggctgtgtg 


3271 


cacgaacccc 


ccgttcagcc 


cgaccgctgc 


gccttatccg 


gtaactatcg 


tcttgagtcc 


3331 


aacceggtaa 


gacacgactt 


at cgccactg 


gcagcagcca 


ctggtaacag 


gattagcaga 


3391 


gcgaggtatg 


taggcggtgc 


t acagagtt c 


ttgaagtggt 


ggectaacta 


cggctacact 


3451 


agaaggacag 


tatttggtat 


ct gcgctctg 


ctgaagccag 


ttaccttegg 


aaaaagagt t 


3511 


ggtagctctt 


gatceggcaa 


acaaaccacc 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 


cagcagatta 


cgcgcagaaa 


aaaaggatct 


caagaagatc 


ctttgatctt 


ttctacgggg 


3631 


tctgacgctc 


agtggaacga 


aaactcacgt 


taagggattt 


tggtcatgag 


attatcaaaa 


3691 


aggatcttca 


cctagatcct 


tttaaattaa 


aaatgaagtt 


ttaaatcaat 


ctaaagtata 


3751 
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tatgagtaaa 


cttggtctga 


cagttaccaa 


4~ /T "T~ 4" ^ 4~ ^1 

LyCLLaaLCd 


gtgaggcacc 


tat ct cagcg 


JOll 


a t ct gt ct at 


t tegttcate 


ca t agt t gec 


tgactccccg 


tcgtgtagat 


aact a cga t a 


JO / J. 


c.gggagggc t 




ccccay igct 


yCddLyaLdL 


cgcgagacoc 


m r~" ry /~* *H n r~~* r~i 

acgcLcaccg 




*r * H - >-~* f-< —. ^ r f 
vjC LCLdycd L L 




~. -~\ ~* /~» a 

ddaLL-dLj^La 


.' > r'~-/~ , '* > r<Tn !D r~r n rt 

gcc.ggd.agyg 


ccydycycay 


~\ -> r^r 4- r -f T— y^ 4~ 

dsy LyytccL 


J z> ¥ ± 


ut-dciU L- L La L 


.t t~~ c* i~ r~* "H 
^ t_ v j ^ L. L- L- d 


L- Cdy LtLaL L 


ddLLy L iytt 


yyyaay LLdy 


dL] Lday L_ciy L 


a n s i 
^ u j j. 


CoyuLa^ L t a 


aiay t L LyLy 


L- d a <— y L L L 


L. Ca L lyLLa 


Ldyy Ld LLy l 


yy Ly LudLyL 




icy l eg l l l g 


y La LLJIJL.L LC 


aLLCdyClCL 


ggi_ LtLL-dat 


gaLcaaggcg 


ay l idea iya 


A 1 1 1 


LCCCCCaLy L 


Lg i_ycddddd 


o /"T .' — 1 /*x i"f 4— 4" i — ► 

ctyogg L LayL 


LLLLLtyy LC 


LlLtyd Lty L 


Ly LLdyddy L 


4 £ Ji 


aagttggccg 


cagtgttatc 


actcatggtt 


atggcagcac 


4— *-> — | 4- ^ , 4- 4— /^i 

LyCdLda L LC 


4~ 4~ 4— ^ /*^« 4~~ /*V 4— y", 

LCLtaCLy LC 


zl 9 O 1 

^ z y 1 


atgccatccg 


taagatgett 


ttctgtgact 


ggtgagtact 


caaccaagt c 


attctgagaa 


"5 R 1 
H D D 1 


tagtgtatgc 


ggegaccgag 


ttgctcttgc 


ccggcgtcaa 


caegggataa 


taccgcgcca 


A A 1 1 
4 4 11 


cat agcagaa 


ctt t aaaagt 


get cat cat t 


ggaaaacgt t 


ct t eggggeg 


aaaactctca 


yi /i "7 i 


aggatcttac 


cgctgttgag 


at ccagtt eg 


at gt aaccca 


ctcgtgcacc 


caa ct ga t ct 


/COT 


4- ^ — . »w 4- _4-4_ 

tcagcat c tt 


ttacttt cac 


cagegtt tct 


gggtgagcaa 


aaacaggaag 


gcaaaat gec 


4i o y l 


gcaaaaaagg 


gaat aagggc 


gaeaeggaaa 


t gtt gaat ac 


t catact ctt 


cct t tt t caa 


4 DO 1 


tattattgaa 


gcatttatca 


gggtt attgt 


etcatgageg 


gat acatatt 


tgaatgtiatt 


4 / 1 i 


t agaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgt ca 


ggatggcct t 




ctgett aa tt 


tgat gectgg 


cag tt tatgg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4 o j i 


ttgettcgea 


acgttcaaat 


ccgctcccgg 


eggattt gt c 


ct act cagga 


gagegt t cac 


4 o y i 


cgacaaacaa 


caga t aaaac 


gaaaggecca 


g tct ttcgac 


tgagccttt c 


gttttatt tg 


4 y 3 i 


atgcctggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcacttc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattctgttt 


tatcagaccg 


ettctgegtt 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


5131 


tctctcatcc 


gecaaaacag 


ccaagctagc 


ggecgate 






5169 



<210> 37 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3204 
<400> 37 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 
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Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arq Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Arg 
195 200 205 

^ Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 

SI 210 215 220 

ff% Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 

K 225 230 235 240 

iu 

Q lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 
lS 245 250 255 

few? 

2 Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
l ~ 260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 ~ 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie Asp Gly Thr 
385 390 395 ~ 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
4 05 ' 410 415 
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Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 ~ 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly lie Gin Ala Gly val Asn 
4 50 4 55 " 4 60 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met Ser Lys Lys 
465 470 " 475 ' 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 ^ 540 

Gin Met Ala Leu Gin Leu Phe He Lys Asp Tvr Arg Tyr Thr Tyr Arg 
545 550 555 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 ' 575 

Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie Glu Ser Val 
625 630 635 640 

Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 685 



Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 



Ser Ser Ser 



Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg lie Lys 
725 730 ' 735 

Lys Glu Glu Phe Thr Glu He Met Lys lie Cys Ser Thr He Glu Glu 
740 745 750 



Leu Arg Arg Gin Lys 
755 
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<210> 38 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: pHL324 6 



<220> 
<221> CDS 
<222> (191) 



. (2461) 



<400> 38 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

9999999999 ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 



aaccarttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
15 10 



229 



m 
W 



gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

:ac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 



ry 



sea cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 



373 



gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 



421 



caa cca agt ggt tat gee caa aca gat tgt gta ttg gaa gca atg gec 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 



469 



ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu 
95 100 105 



517 



acg atg gag get gtt cag caa aca cga gtg gac aag ctg aca caa ggc 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 = 125 



565 



cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 



613 



cca ttg gee aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 
Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 



661 



aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 
Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 



709 



atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 



757 
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cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
190 195 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu Tie Arg Ala 
210 215 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 
Leu Tnr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att gca aca cca ggg atg cag ate aga ggg ttt gtg tac 
Arq Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca ctg gcg aga age att tgc gag aag ctt gaa cag tct 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

ggg era cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gtg agg aag atg atg acg aac tea caa gac act gag etc tct ttc aca 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr 
290 295 300 

ate acc gga gac aat acc aaa tgg aat gag aac caa aac ccc cga atg 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttc ctg gca atg ata aca tac ate aca aga aac caa cct gag tgg ttt 
Phe Leu Ala Met lie Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 " 330 

aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 
Arg Asn Val Leu Ser He Ala Pro Tie Met Phe Ser Asn Lys Met Ala 
335 340 345 

agg eta ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Men Lys Leu Arg 
350 355 360 365 

aca caa ata cca gca gaa atg eta gca age ate gat ttg aaa tac ttc 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
370 375 380 

aat gar tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 
Asn Asp Ser Thr Arg Lys Lys lie Glu Lys He Arg Pro Leu Leu He 
385 390 395 

gat gcg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 
Met Lea Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys 
415 420 425 

aga cac acc aag act act tac tgg tgg gat ggt ctt caa tct tct gat 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gec 
Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 455 ' 460 



110 w 



H ? 5 



gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 1621 

Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc era 1669 

Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Giu Phe Thr 
480 485 490 

age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 1717 

Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 1765 

Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala As P Met Ser He 

510 . 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 

Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 

530 535 540 



gca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
545 550 ~ 555 



1861 



acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 

Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
s 4 5 60 5 65 57 0 

s ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 

n Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
)?; 575 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 

OJ Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 

p 590 595 600 ' 605 



att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 
lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 " 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gec aaa 2149 
Glu Ser Val Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 

•670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 " 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 



Ill 



atg gtt tec aga gec cga att gat gca cga att; gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ztc act gag ate atg aag ate tgt tec acc 2437 
Arg He Lvs Lys Glu Glu Phe Thr Glu He Mei Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaartt agcttgtcct tcatgaaaaa 24 91 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 



atgccttgtt 


tctactaata 


acccggcggc 


ccaaaangcc 


gaeteggage 


gaaagatata 


2551 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccaccccg 


ccggcccagg 


cgacgcgcga 


2611 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2671 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


2791 


gccggcccct 


cctacgaccg 


ggacacacga 


gggacccaag 


gccggccagg 


cgcgacctct 


2851 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2971 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ccccctgacg 


agcatcacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgttccgacc 


3151 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


3211 


agctcacgct 


gtaggtatct 


cagttcggtg 


taggtcgztc 


gctccaagct 


gggctgtgtg 


3271 


cacgaacccc 


ccgttcagcc 


cgaccgctgc 


gccttatccg 


gtaactatcg 


tcttgagtcc 


3331 


aacceggtaa 


gacacgactt 


atcgccactg 


gcagcagcca 


ctggtaacag 


gattagcaga 


3391 


gcgaggtatg 


taggcggtgc 


tacagagttc 


ttgaagtggr 


ggectaacta 


cggctacact 


3451 


agaaggacag 


tatttggtat 


ctgcgctctg 


ctgaagccag 


ttaccttegg 


aaaaagagtt 


3511 


ggtagctctt 


gatceggcaa 


acaaaccacc 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 


cagcagatta 


cgcgcagaaa 


aaaaggatct 


caagaagatc 


ctttgatctt 


ttctacgggg 


3631 


tctgacgctc 


agtggaacga 


aaactcacgt 


taagggartr 


tggtcatgag 


attatcaaaa 


3691 


aggatcttca 


cctagatcct 


tttaaattaa 


aaatgaagtr 


ttaaatcaat 


ctaaagtata 


3751 


tatgagtaaa 


cttggtctga 


cagrtaccaa 


tgcttaa~ca 


gtgaggcacc 


tatctcagcg 


3811 


atctgtcrat 


ttcgttcatc 


catagttgee 


tgactccccg 


tcgtgtagat 


aactacgata 


3871 


egggaggget 


taccatctgg 


ccccagtgct 


gcaatgaeac 


cgcgagaccc 


acgctcaccg 


3931 


gctccagatt 


tatcagcaat 


aaaccagcca 


geeggaaggg 


ccgagcgcag 


aagtggtcct 


3991 


gcaactttat 


ccgcctccat 


ccagtctatt 


aattgttgcc 


gggaagctag 


agtaagtagt 


4051 


tegecagtta 


atagtttgcg 


caacgttgtt 


gecattgeta 


caggcatcgt 


ggtgtcacgc 


4111 


tcgtcgtttg 


gtatggcttc 


at t cagctcc 


ggt tcccaac 


gatcaaggcg 


agttacatga 


4171 



112 



ui 



tcccccstgt 


tgtgcaaaaa 


agcggttagc 


tccttcggtc 


ctccgatcgt 


tgtcagaagt 


4231 


aagttggccg 


cagtgttatc 


actcatggtt 


atcgcagcac 


tgcataattc 


tcttactgtc 


4291 


atgccat ccg 


taagatgctt 


ttctgtgact 


ggr gagtact 


caaccaagtc 


at t ct gagaa 


4351 


tagtgtatgc 


ggcgaccgag 


ttgctcttgc 


cccgcgtcaa 


cacgggataa 


taccgcgcca 


4411 


catagcagaa 


ctttaaaagt 


gctcatcatt 


ggaaaacgtt 


cttcggggcg 


aaaactctca 


4471 


aggatcttac 


cgctgttgag 


atccagttcg 


atgiaaccca 


ctcgtgcacc 


caactgatct 


4531 


t cagca~ ctt 


ttactttcac 


cagcgtttc^ 


ggcugagcaa 


aaacaggaag 


gcaaaatgcc 


4591 


gcaaaaaagg 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


4651 


tattatrgaa 


gcatttatca 


gggttattgt 


crcatgagcg 


gatacatatt 


tgaatgtatt 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


ctgcttaatt 


tgatgcctgg 


cagtttatgg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4831 


ttgcttcgca 


acgttcaaat 


ccgct cccgg 


cggatttgtc 


ctactcagga 


gagcgttcac 


4391 


cgacaaacaa 


cagataaaac 


gaaaggccca 


gtctttcgac 


tgagcctttc 


gttttatttg 


4951 


atgcctggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcacttc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattctgttt 


tatcagaccg 


cttctgcgtt 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


5131 


tctctcatcc 


gccaaaacag 


ccaagctagc 


ggccgatc 






5169 



CP 

D <210> 3 9 
ffj <211> 757 
<212> ?RT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3246 

<400> 39 

Met Aso Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
15 10 15 



Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Giy Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
5C 55 60 

Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 -95 

Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 



113 



Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 

130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 

145 150 155 16Q 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 

1^5 170 175 

Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 

180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arc 

195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 

210 215 220 



0- 



Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arq Arq Al 
225 230 235 



a 

240 



He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 

260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arq Lys 

275 280 285 



Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr lie Thr Glv 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Ara Met Phe Leu Ala 
305 310 315 320 

Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
32 5 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
4 35 440 445 



Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala Gly Val Asn 

450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met Ser Lys Lys 

465 470 475 ' 480 



W 114 W 



Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Arq 
545 550 555 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu He 
565 570 575 

j*& Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
D 580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
,1 595 600 605 

yj 

UJ Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
%J 610 615 620 

%i 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He Glu Ser Val 
* m 625 630 635 " 640 

fy Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
O 64 5 650 655 

03 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 
660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
725 730 " 735 

Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr He Glu Glu 
^40 745 750 

Leu Arg Arg Gin Lys 
755 



UP 

ry 



<210> 40 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: pHL3247 

<220> 
<221> CDS 

<222> (191) . . (2461) 



9 115 ^ 



<400> 40 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
15 10 



gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 



277 



tac age cat ggg aca gga aca gga tac acc atg gar act gtc aac agg 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 " " 4 0 4 5 



325 



HI 



aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 



373 



Si. i: 



gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 



ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 



cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 



613 



gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 
Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 



661 



aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 
Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 



709 



atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg 
175 " 180 185 



757 



cga gtg aga gac aat atg act aag aaa atg gtc aca cag aga aca ata 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 200 205 



805 



ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 ' 215 220 



853 



tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 " 230 " 235 



901 



116 



egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 9^9 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tvr 
240 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gry Leu Pro Val Gly Gly Asn Glu Lvs Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gec atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 " 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arq 
350 355 360 365 

act caa ata cct gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 
Thr Gin He Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
310 375 380 

aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 1-81 
Asn Glu Pro Thr Arg Lys Lys He Glu Lys lie Arg Pro Leu He He 
385 390 395 

gac ggc aca gee tea tta age ccg gga atg atg atg ggt atg ttc aac 1^29 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg ctg agt aca gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 1-77 
Met Leu Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lvs 
415 420 425 

aga tac acc aaa acc aca tac tgg tgg gat gga ctt cag tec tct gat 1-25 
Arg Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 1=73 
Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala 
450 455 ' 4 60 

gga gtg gat aga ttc tac aga acc tgc aag eta gtt ggg ate aat atg 1621 
Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly He Asn Met 
465 470 475 

age aag aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 " 490 



117 



age ttt ttc tat cgt tat ggg ttt gtt gec aat ttc age atg gag ctt 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac ato agt att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 
Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 ' 540 

gca ace get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
545 550 ~ 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 

M" tt:t <3 aa ata aa( 3 aaa ctg tgg gag caa acc cat tec aaa get gga eta 1^57 

P Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 

p 575 580 585 

^ ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 

m Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 

bJ 590 595 600 605 

•y att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 

He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
j!U 610 615 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
p Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 
03 625 630 635 

J 3 ;: gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gec aaa 214 9 
Glu Ser Val Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
67 0 675 680 " 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 234 1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
™5 710 715 

atg gtt tec aga gec cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 2437 
Arg lie Lys Lys Glu Glu Phe Thr Glu He Met Lys lie Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 



118 



atgccttgtt tctactaata acccggcggc 
cctcccccgg ggccgggacg tcgcgtcacc 
cacggacacc rgtccccaaa aacgrcacca 
tctggtcaac cccaggacac acgcgggagc 
cccgtgccac acgcaggggg ccggcccgtg 
gccggcccct cctacgaccg ggacacacga 
cgggccgcac gcgcgctcag ggagcgctct 
atcgtgacct gcattaatga atcaggggat 
cagcaaaagg ccaggaaccg taaaaaggcc 
y_ ccccctgacg agcatcacaa aaatcgacgc 
ctataaagat accaggcgrt tccccctgga 

w 

ctgccgctta ccggatacct gtccgccttt 
[y agctcacgct gtaggtatct cagttcggtg 

cacgaacccc ccgttcagcc cgaccgctgc 
* aacccggtaa gacacgactt atcgccactg 
fy gcgaggtatg taggcggtgc tacagagttc 
II agaaggacag tatttggtat ctgcgctctg 
W? ggtagctctt gatccggcaa acaaaccacc 

nJ 

cagcagatta cgcgcagaaa aaaaggatct 
tctgacgctc agtggaacga aaactcacgt 
aggatcttca ccragatcct tttaaattaa 
tatgagtaaa cttggtctga cagttaccaa 
atctgtctat ttcgttcarc catagttgcc 
cgggagggct taccatctgg ccccagtgct 
gctccagatt tarcagcaat aaaccagcca 
gcaactttat ccgcctccat ccagtctatt 
tcgccagtta atagtttgcg caacgttgtt 
tcgtcgtttg gtarggctrc attcagctcc 
tcccccatgt tgtgcaaaaa agcggttagc 
aagttggccg cagtgttarc actcatggtt 
atgccatccg taagatgctt ttctgtgact 
tagtgtatgc ggcgaccgag ttgctcttgc 
catagcagaa ctttaaaagt gctcatcatt 



ccaaaatgcc 


gactcggagc 


gaaagatata 


2551 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


tcgcagccac 


acacggagcg 


cccggggccc 


2671 


agcgccgggc 


cggggacgcc 


ct cccggccg 


2731 


tct ccagagc 


gggagccgga 


agcattrtcg 


2791 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


ccgactccgc 


acggggactc 


gecagaaagg 


2911 


aacgcaggaa 


agaacatgtg 


agcaaaaggc 


2971 


gcgtrgctgg 


cgtttttcca 


taggctccgc 


3031 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


agctccctcg 


tgcgctctcc 


tgttccgacc 


31*51 


ctcccttcgg 


gaagcgtggc 


gctttcrcat 


3211 


taggtcgttc 


gctccaagct 


gggctgtgtg 


3271 


gccttatccg 


gtaactat eg 


t cttgagtcc 


3331 


gcagcagcca 


ctggtaacag 


gattagcaga 


3391 


ttgaagtggt 


ggectaacta 


cggctacact 


3451 


ctgaagccag 


ttaccttegg 


aaaaagagtt 


3511 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 


caagaagatc 


ctttgatctt 


ttctacgggg 


3631 


taagggattt 


tggtcatgag 


attatcaaaa 


3691 


aaatgaagtt 


ttaaatcaat 


ctaaagiata 


3751 


tgcttaatca 


gtgaggcacc 


tatctcagcg 


3811 


tgactccccg 


tcgtgtagat 


aactacgata 


3871 


gcaatgatac 


cgcgagaccc 


acgctcaccg 


3931 


gccggaaggg 


ccgagcgcag 


aagtggtcct: 


3991 


aattgttgcc 


gggaagctag 


agtaagragt 


4051 


gccattgcta 


caggcatcgt 


ggtgtcacgc 


4111 


ggttcccaac 


gatcaaggcg 


agttacatga 


4171 


tccttcggtc 


ctccgatcgt 


tgtcagaagt 


4231 


atggcagcac 


tgeataatte 


t cttac^gtc 


4291 


ggtgagtact 


caaccaagtc 


attctgagaa 


4351 


ccggcgtcaa 


caegggataa 


taccgcgcca 


4411 


ggaaaacgtt 


etteggggeg 


aaaactctca 


4 4 71 
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aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt ccttrttcaa 4651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaaia aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4631 
ttgcttcgca acgtrcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4 951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcactrc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5C71 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 



W <210> 41 
Si <211> 757 
%1 <212> PRT 

<213> Artificial Sequence 
^ <223> Description of Artificial Sequence: pHL3247 

RJ <4 00> 41 

p Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
03 15 10 15 

r% 

:r;:. Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
m 2 0 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 ^ 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 HO 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Ara Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arq 
130 185 190' 
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Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lvs Arq 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 

225 230 " 235 ' 24 0 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
2 <50 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr lie Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg Thr Gin He 
355 360 ' 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys He Glu Lys He Arg Pro Leu He He Asp Gly Thr 
385 390 395 ' 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 



Thr Val 



Leu Gly Val Ser He Leu Asn Leu Gly Gin 
420 425 



Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser 
435 440 



Lys Arg Tyr Thr 
430 

Asp Asp Phe Ala 
445 



Leu He 
450 



Val Asn Ala Pro Asn His Glu Gly lie Gin Ala Gly Val Asp 
4 55 4 60 



Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn 
465 470 475 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe 
485 490 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu 
500 505 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser 
515 520 



Met Ser Lys Lys 
4 80 

Thr Ser Phe Phe 
495 

Leu Pro Ser Phe 
510 

lie Gly Val Thr 
525 



Val He Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 
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Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Arq 
545 550 555 J 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu He 
56 5 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pio Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He Glu Ser Val 
625 630 635 640 

Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 ' 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 
M 660 665 670 

h l Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
jV§ 675 680 685 

>§ Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 

M 690 695 ~ 700 

p Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 

Hj 705 710 715 720 

y Arg Ala Arg H e Asp Ala Arg He Asp Phe Glu Ser Gly Arg lie Lys 
m 725 730 ' 735 

m Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr He Glu Glu 
740 745 750 

Leu Arg Arg Gin Lys 

755 



<210> 42 
<211> 5169 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3258 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 42 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 
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gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr GJ y Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 4 69 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 * ' 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Lea Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acc atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 661 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 ' 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 
.Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arc Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 " 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Glv Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 215 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 " 230 ~ ^ 235 

egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 949 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga rtg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 
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gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 



1093 



ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 11 89 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser lie Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 • 340 345 

aga erg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Ara 
350 355 360 365 

Hj act caa ata cct gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 
hJ Thr Gin He Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
P 370 375 " 380 

M 

UJ aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc tta ata 1381 
^: Asn Glu Pro Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He 
f% 385 390 395 

%! 

%i gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 1429 
„ Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 



atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys 
415 420 425 

aga cac acc aag act act tac tgg tgg gat ggt ctt caa tct tct gat 1525 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gec 1573 
Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala 
450 455 ~ 460 

gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 1621 
Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tat cgt tat ggg ttt gtt gec aat ttc age atg gag ctt 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 ~ 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 
Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 " 540 

gca acc get caa atg gec ctt cag ctg ttc ate aaa gat tac agg tac 1861 
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Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tvr 

545 550 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 

Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 

560 565 570 

ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga etc 

Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 

575 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cae 

Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 

590 595 600 6C5 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cac 

He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 

610 615 ' ^ 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac are 

Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 

625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gec aaa 

Glu Ser Val Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys 

640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 

Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 

655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gar 

Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 

670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 

Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 

690 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 

Ser Ser Ser Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala 

705 710 715 

atg gtt tec aga gee cga att gat gca cga att gat ttc gaa tct gga 

Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 

720 725 730 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 

Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 

735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaa 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 



atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagata 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgc 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


ccegggge 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggc 


cccgt gecac 


aegcaggggg 


ccggcccgtg 


tct ccagagc 


gggagccgga 


agcattt z 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacct 
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aaaaggatct 
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ctttgatctt 


ttctacgggg 


J b J I 


tetgacget c 


agtggaacga 


aaactcacgt 


taagggattt 


t ggt catgag 


at t at caaaa 


j o y i 


aggat ct t ca 


cctagatcct 


LLLa.aai.Laa 


aaa t gaagtt 


LLaadicaaL 


CLaaagLaid 


"3 *7 1 


tatgagtaaa 


cttggt ct ga 


cagt t accaa 


tgett aatca 


gtgaggcacc 


tatctcagcg 


001 1 


atctgt ct dt 


j_ — 4- J- — J- — , 

tt cgttcatc 


catagt t gec 


t gactccccg 


tegt gt agat 


aactacgata 


JO / l 


egggaggget 


taccatct gg 


ccccagt get 


gcaat gatac 


cgcgagaccc 


acgctcaccg 


*5 Q "3 1 

j y O I 


get ccagatt 


t at cagcaat 


aaaccagcca 


geeggaaggg 


ccgagcgcag 


aagtggtcct 




gcaact ttat 


ccgcctccat 


ccagt ctat t 


aat tgtt gee 


gggaagct ag 


agtaagtagt 


U D 1 


tegecagtt a 


at agtttgcg 


caacgt tgtt 


gecattgeta 


caggcatcgt 


ggt gt caege 


4 111 


t cgt cgt t tg 


gt atggct tc 


at t cagct cc 


ggtt cccaac 


gatcaaggcg 


agttacatga 


4 1/1 


t cccccatgt 


t gtgcaaaaa 


ageggttage 


tectteggt c 


ct ccgat cgt 


tgt cagaagt 


4 z J 1 


aagt t ggccg 


cagt gtt ate 


act cat ggt t 


at ggcagcac 


t gca taatt c 


tcttact gt c 


4 z y i 


atgecat ccg 


t aagat gctt 


ttct gtgact 


ggtgagtact 


caaccaagt c 


attct gagaa 


/ ac 1 

4 1 


t agtgtatgc 


ggegaccgag 


tt gctct t gc 


ccggcgt caa 


caegggataa 


taccgcgcca 


A A 1 1 

4 4 11 


catagcagaa 


cttt aaaagt 


gctcatcatt 


ggaaaacgtt 


etteggggeg 


aaaact ct ca 


4 4/1 


aggat ct tac 


cgctgttgag 


at ccagt teg 


atgt aaccca 


ct cgt gcacc 


caactgatct 


4 O J 1 


t cagcat ct t 


t tacttt cac 


cagcgttt ct 


gggt gagcaa 


aaacaggaag 


geaaaatgee 


4 b y l 


gcaaaaaagg 


gaataagggc 


gaeaeggaaa 


tgttgaatac 


teat act ct t 


cctttt t caa 


4 bb 1 


tattattgaa 


gcatttatca 


gggttattgt 


ct cat gagcg 


gatacatatt 


tgaatgt att 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


ctget taatt 


tgatgcctgg 


cagtttatgg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4831 


ttgett cgea 


acgttcaaat 


ccgctcccgg 


cggatttgtc 


ctactcagga 


gagegtt cac 


4891 
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cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 



<210> 43 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3258 
<400> 43 





Met 
1 


Asp 


Val 


Asn 


Pro 
5 


Thr 


Leu 


Leu 


Phe 


Leu 
10 


Lys 


Val 


Pro 


Ala 


Gin 
15 


Asn 




Ala 


lie 


Ser 


Thr 

20 


Thr 


Phe 


Pro 


Tyr 


Thr 
25 


Gly 


Asp 


Pro 


Pro 


Tyr 
30 


Ser 


His 


w 


Gly 


Thr 


Gly 
35 


Thr 


Gly 


Tyr 


Thr 


Met 
40 


Asp 


Thr 


Val 


Asn 


Arg 
45 


Thr 


His 


Gin 




Tyr 


Ser 
50 


Glu 


Arg 


Gly 


Arg 


Trp 
55 


Thr 


Thr 


Asn 


Thr 


Glu 
60 


Thr 


Gly Ala 


Pro 


ru 


Gin 
65 


Leu 


Asn 


Pro 


He 


Asp 
70 


Gly 


Pro 


Leu 


Pro 


Glu 
75 


Asp 


Asn 


Glu 


Pro 


Ser 
80 




Gly 


Tyr 


Ala 


Gin 


Thr 
85 


Asp 


Cys 


Val 


Leu 


Glu 
90 


Ala 


Met 


Ala 


Phe 


Leu 
95 


Glu 




Glu 


Ser 


His 


Pro 
100 


Gly 


He 


Phe 


Glu 


Thr 
105 


Ser 


Cys 


Leu 


Glu 


Thr 
110 


Met 


Glu 




Val 


Val 


Gin 
115 


Gin 


Thr 


Arg 


Val 


Asp 

120 


Lys 


Leu 


Thr 


Gin 


Gly Arg 
125 


Gin 


Thr 




Tyr 


Asp 
330 


Trp 


Thr 


Leu 


Asn 


Arg 
135 


Asn 


Gin 


Pro 


Ala 


Ala 
140 


Thr 


Ala 


Leu 


Ala 




Asn 
145 


Thr 


He 


Glu 


Val 


Phe 
150 


Arg 


Ser 


Asn 


Gly 


Leu 
155 


Thr 


Ala 


Asn 


Glu 


Ser 
160 




Gly 


Arg 


Leu 


He 


Asp 
165 


Phe 


Leu 


Lys 


Asp 


Val 
170 


Met 


Glu 


Ser 


Met 


Asn 
175 


Lys 




Glu 


Glu 


Met 


Glu 
180 


He 


Thr 


Thr 


His 


Phe 
185 


Gin 


Arg 


Lys 


Arg 


Arg 
190 


Val 


Arg 




Asp 


Asn 


Met 
195 


Thr 


Lys 


Lys 


Met 


Val 
200 


Thr 


Gin 


Arg 


Thr 


lie 
205 


Gly 


Lys 


Arg 




Lys 


Gin 
210 


Arg 


Leu 


Asn 


Lys 


Arg 
215 


Ser 


Tyr 


Leu 


He 


Arg 
220 


Ala 


Leu 


Thr 


Leu 




Asn 
225 


Thr 


Met 


Thr 


Lys 


Asp 
230 


Ala 


Glu 


Arg 


Gly 


Lys 
235 


Leu 


Lys 


Arg 


Arg 


Ala 

240 




lie 


Ala 


Thr 


Pro 


Gly 


Met 


Gin 


He 


Arg 


Gly 


Phe 


Val 


Tyr 


Phe 


Val 


Glu 



245 250 255 
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Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arc Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin He 
355 360 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 



Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 

530 535 ' 540 

Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Arq 

545 550 "* 555 " 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Ara Arg Ser Phe Glu lie 

565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 

580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His lie Pro Glu 

595 600 605 
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Val Cys Leu Lys 
610 

Cys Asn Pro Leu 
625 

Asn Asn Ala Val 



Tyr Asp Ala Val 
660 

Ser lie Leu Asn 
675 

Tyr Gin Lys Cys 

690 

Tyr Arg Arg Pro 
705 

Arg Ala Arg lie 



Lys Glu Glu Phe 
740 



Trp Glu Leu Met 
615 

Asn Pro Phe Val 
630 

lie Met Pro Ala 
645 

Ala Thr Thr His 



Thr Ser Gin Arg 
680 

Cys Asn Leu Phe 
695 

Val Gly lie Ser 
710 

Asp Ala Arg lie 

725 

Thr Glu lie Met 



Asp Glu Asp Tyr 
620 



Asn His Lys Asp 

635 

His Gly Pro Ala 
650 

Ser Trp lie Pro 
665 

Gly lie Leu Glu 



Glu Lys Phe Phe 

700 

Ser Met Val Glu 
715 

Asp Phe Glu Ser 
730 

Lys lie Cys Ser 
745 



Gin Gly Arg Leu 



He Glu Ser Val 
640 

Lys Asn Met Glu 
655 

Lys Arg Asn Ara 
67 0 

Asp Glu Gin Met 

635 

Pro Ser Ser Ser 



Ala Met Val Ser 
720 

Gly Arg He Lys 
735 

Thr He Glu Glu 
750 



Leu Arg Arg Gin Lys 
755 



<210> 44 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3259 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 44 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 



aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 



373 
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gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca acz ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
SO 8b 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu 61a Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Gil Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cga cag acc tar gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 6£1 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tee gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 
Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 

Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
Q 190 195 200 205 

OJ 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 

5% Gly Lys Arc: Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
M 210 215 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Lec Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 949 
Arg Arg Ala lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr 

24: 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Gic Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pre Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gec arg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe 

320 325 330 
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ttg gtt tea gat ggc gga cca aac ctg tac aac att cga aat etc cac 2G05 

Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 

590 595 600 605 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2C53 

He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 

610 615 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 

Gly Arg Lea Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 

625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gec aaa 214 9 

Glu Ser Val Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys 

640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 

Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 

655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 

Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 

Uh 67 0 67 5 68 0 68 5 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 

H" Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 

^ 690 695 700 

yj age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 2341 

.\% Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 

ivl 705 710 715 

* atg gtt tec aga gec cga att gat gca cga att gat ttc gaa tct gga 238 9 

M Met Val Ser Arg Ala Arg He Asp Ala Arg lie Asp Phe Glu Ser Gly 

fil 720 725 730 

m 

"TV" 



n I 



agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec ace 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 



735 




740 




745 








att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 


2491 


atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


26 


11 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


26 


"1 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


27 


31 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattt teg 


27 


91 


gccggcccct 


cetacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


25 


31 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


29 


11 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgng 


agcaaaaggc 


29 


~ i 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


30 


31 


ccccctgacg 


agcatcacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


30 


91 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgtt ccgacc 


31 


5 1 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtgcc 


"gctttctcat 


32 


:i 



# # 
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agctcacgcr gtaggtatct cagttcggtg 
cacgaacccc ccgttcagcc cgaccgctgc 
aaoccggtaa gacacgactt atcgccactg 
gcgaggtatg taggcggtgc tacagagttc 
agaaggacag tatrtggtat ctgcgctctg 
ggtagctc^r gatccggcaa acaaaccacc 
cagcagatza cgcgcagaaa aaaaggatct 
tctgacgcrc agtggaacga aaactcacgt 
aggatcttca cctagatcct tttaaattaa 
j_£ tatgagtaaa cttggtctga cagttaccaa 
Jjf atctgtcrat ttcgttcatc catagttgcc 
Si cgggagggcr taccatctgg ccccagtgct 
|,| gctccagaii: tatcagcaat aaaccagcca 

Si 

, T; gcaactttat ccgcctccat ccagtctatt 
s tcgccagtta atagtttgcg caacgttgtt 

; x 
was." 

py tcgtcgtttg gtatggcttc attcagctcc 

ft 

tcccccatgt tgtgcaaaaa agcggttagc 

Ms? 

W= aagttggccg cagtgttatc actcatggtt 
atgccatccg taagatgctt ttctgtgact 
tagtgtatgc ggcgaccgag ttgctcttgc 
catagcagaa ctttaaaagt gctcatcatt 
aggatcttac cgctgttgag atccagttcg 
tcagcatci: ttactttcac cagcgtttct 
gcaaaaaacg gaataagggc gacacggaaa 
tattattgaa gcatttatca gggttattgt 
tagaaaaara aacaaaagag tttgtagaaa 
ctgcttaar- tgatgcctgg cagtttatgg 
ttgcttcgca acgttcaaat ccgctcccgg 
cgacaaacaa cagataaaac gaaaggccca 
atgcctggca gttccctact ctcgcatggg 
gtttcactcc tgagttcggc atggggtcag 
aattctgtrr tatcagaccg cttctgcgtt 
tctctcatcc gccaaaacag ccaagctagc 



taggtcgttc 


gctccaagct 


gggctgtgtg 


3271 


gccttatccg 


gtaactatcg 


tcttgagtcc 


3331 


gcagcagcca 


ctggt aacag 


gattagcaga 


3391 


ttgaagtggt 


ggcctaacta 


cggctacact 


3451 


ctgaagccag 


ttaccttcgg 


aaaaagagtt 


3511 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 


caagaagatc 


ctttgatctt 


ttctacgggg 


3631 


taagggattt 


tggtcatgag 


attatcaaaa 


3691 


aaatgaagtt 


ttaaatcaat 


ctaaagtata 


3751 


tgcttaatca 


gtgaggcacc 


tatctcagcg 


3811 


tgactccccg 


tcgtgtagat 


aactacgata 


3871 


gcaatgatac 


cgcgagaccc 


acgctcaccg 


3931 


gccggaaggg 


ccgagcgcag 


aagtggtcct 


3991 


aattgttgcc 


gggaagctag 


agtaagtagt 


4051 


gccattgcta 


caggcatcgt 


ggtgtcacgc 


4111 


ggttcccaac 


gatcaaggcg 


agttacatga 


4171 


tccttcggtc 


ctccgatcgt 


tgtcagaagt 


4231 


atggcagcac 


tgcataattc 


tcttactgtc 


4291 


ggtgagtact 


caaccaagtc 


attctgagaa 


4351 


ccggcgtcaa 


cacgggataa 


taccgcgcca 


4411 


ggaaaacgtt 


cttcggggcg 


aaaactctca 


4471 


atgtaaccca 


ctcgtgcacc 


caactgatct 


4531 


gggtgagcaa 


aaacaggaag 


gcaaaatgcc 


4591 


tgttgaatac 


tcatactctt 


cctttttcaa 


4651 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


4711 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4831 


cggatttgtc 


ctactcagga 


gagcgttcac 


4891 






attttattta 


4 951 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


5131 


ggccgatc 






5169 
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<210> 45 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3259 
<400> 45 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lvs Val Pro Ala Gin Asn 
15 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 " 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Arg 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 * 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

lie Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 * 320 
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Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 * ~ 335 

Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 ' 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu He Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 ' 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
4 35 4 40 4 45 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly Tie Asn Met Ser Lys Lys 
465 " 470 ^ 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 

530 ~ 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 555 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 ^ 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 

595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie Glu Ser Val 
625 630 635 640 

Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 



645 



650 



655 



Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 



135 



Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675' 680 685 

Tyr Gin Lvs Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
725 730 735 

Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr He Glu Glu 
740 745 750 

Leu Arg Arg Gin Lys 
755 



<210> 46 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3268 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 46 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
15 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 . 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tar gec caa aca gat tgt gra ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 



136 



Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 

110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 

Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 

130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gee 661 

Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 

145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 

Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 

160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 

Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 

175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 

Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 

190 195 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 

Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 

210 215 220 



-y tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 

%i Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 

225 230 235 

^ egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 

fit Arg Arg Ala lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr 

pi 240 245 250 

S ; ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 

I;:! Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser 
HJ 255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 

Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 

270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 

Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu lie Ser Phe Thr 

290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 

lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 

305 310 315 

ttt ttg gec atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 

Phe Leu Ala Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe 

320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 

Arg Asn Val Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 

Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg 

350 355 360 365 

act caa ata cct gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 

Thr Gin lie Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 

370 375 380 
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aat 
Asn 


gaa 
Glu 


cca 
Pro 


aca 
Thr 
385 


agg 
Arg 


aag 
Lys 


aaa 
Lys 


ate 
He 


gag 
Glu 
390 


aaa 
Lys 


ata 
He 


agg 
Arg 


cct 
Pro 


etc 
Leu 
395 


tta 
Leu 


ata 

lie 


1381 




gat 
Asp 


ggg 

Gly 


act 
Thr 
400 


gca 
Ala 


tea 
Ser 


ttg 
Leu 


age 
Ser 


CCl 

Pro 

405 


gga 
Gly 


atg 
Met 


atg 
Met 


atg 
Met 


ggc 
Gly 
410 


atg 
Met 


ttc 
Phe 


aat 
Asn 


1429 




at g 
Met 


t ta 
Leu 
415 


agt 
Ser 


act 
Thr 


gta 
Val 


1 1 a 
Leu 


ggc 
Gly 
420 


gt c 
Val 


t cc 
Ser 


ate 
He 


ct g 
Leu 


aat 
Asn 
425 


ctt 
Leu 


gga 
Gly 


cad 
Gin 


aac 
Lys 


14 77 




aga 
Arg 
430 


cac 
His 


ace 
Thr 


aag 

uyS 


act 
Thr 


act 
Thr 
435 


tac 
Tyr 


tgg 
Trp 


tgg 
Trp 


gat 
Asp 


ggt 
Gly 
440 


ctt 
Leu 


caa 
Gin 


tct 
Ser 


tct 

n ^ „ 
ocl 


gat 
Asp 
4 45 


1525 




gat 
Asp 


ttt 
Phe 


get 
Ala 


ct g 
Leu 


att 
He 
450 


gtg 
Val 


aat 
Asn 


gca 
Ala 


ccc 
Pro 


aat 
Asn 
455 


cat 
His 


gaa 
Glu 


ggg 

Gly 


att 
He 


caa 
Gin 
460 


gec 
Ala 


1573 




gga 
Gly 


gtc 
Val 


aac 
Asn 


agg 
Arg 
465 


ttt 
Phe 


tat 
Tyr 


cga 
Arg 


acc 
Thr 


tgt 
Cys 
470 


aag 
Lys 


eta 
Leu 


ctt 
Leu 


gga 
Gly 


att 
He 
475 


aat 
Asn 


ate 
Met 


1^21 




age 
Ser 


aag 
Lys 


aaa 
Lys 
480 


aag 
Lys 


tct 
Ser 


tac 
Tyr 


ata 
He 


aac 
Asn 
485 


aga 
Arg 


aca 
Thr 


ggt 
Gly 


aca 
Thr 


ttt 
Phe 
490 


gaa 
Glu 


ttc 
Phe 


aca 
Thr 


1669 


w 


age 
Ser 


ttt 
Phe 
495 


ttc 
Phe 


tat 
Tyr 


cgt 
Arg 


tat 
Tyr 


ggg 

Gly 
500 


ttt 
Phe 


gtt 
Val 


gec 
Ala 


aat 
Asn 


ttc 
Phe 
505 


age 
Ser 


atg 
Met 


gag 
Glu 


ctt 
Leu 


1717 


*Ji 


ccc 
Pro 
510 


age 
Ser 


ttt 
Phe 


ggg 

Gly 


gtg 
Val 


tct 
Ser 
515 


ggg 

Gly 


ate 
He 


aac 
Asn 


gag 
Glu 


tct 
Ser 
520 


gcg 
Ala 


gac 
Asp 


atg 
Met 


agt 
Ser 


att 
He 
525 


1765 


03 
"If 


gga 
Gly 


gtt 
Val 


act 
Thr 


gtc 
Val 


ate 
lie 
530 


aaa 
Lys 


aac 
Asn 


aat 
Asn 


atg 
Met 


ata 
He 
535 


aac 
Asn 


aat 
Asn 


gat 
Asp 


ctt 
Leu 


ggt 
Gly 
540 


cca 
Pre 


1813 




gca 
Ala 


ace 
Thr 


get 
Ala 


caa 
Gin 
545 


atg 
Met 


gee 
Ala 


ctt 
Leu 


cag 
Gin 


ctg 
Leu 
550 


ttc 
Phe 


ate 
He 


aaa 
Lys 


gat 
Asp 


tac 
Tyr 
555 


agg 
Arg 


tac 
Tyr 


1861 




acg 
Thr 


tac 
Tyr 


egg 
Arg 
560 


tgc 
Cys 


cat 
His 


aga 
Arg 


ggt 
Gly 


gac 
Asp 
565 


aca 
Thr 


caa 
Gin 


ata 
He 


caa 
Gin 


acc 
Thr 

570 


cga 
Arg 


aga 
Arg 


tea 
Ser 


1909 




ttt 
Phe 


gaa 
Glu 
575 


ata 
He 


aag 
Lys 


aaa 
Lys 


ctg 
Leu 


tgg 
Trp 
580 


gag 
Glu 


caa 
Gin 


acc 
Thr 


cat 
His 


tec 
Ser 
585 


aaa 
Lys 


get 
Ala 


gga 
Gly 


etc 
Lei 


1957 




ctg 
Leu 
.5 90 


gtc 
Val 


tec 
Ser 


gac 
Asp 


gga 

Gly 


ggc 
Gly 
595 


cca 
Pro 


aat 
Asn 


tta 
Leu 


tac 
Tyr 


aac 
Asn 
600 


att 
He 


egg 
Arg 


aat 
Asn 


etc 
Leu 


cac 
His 
605 


2005 




ate 
He 


ccg 
Pro 


gaa 
Glu 


gtt 
Val 


tgc 
Cys 
610 


ctg 
Leu 


aaa 
Lys 


tgg 
Trp 


gaa 
Glu 


eta 
Leu 
615 


atg 
Met 


gat 
Asp 


gaa 
Glu 


gac 
Asp 


tat 
Tyr 

620 


cac 
Gin 


2053 




gga 
Gly 


aga 
Arg 


ctt 
Leu 


tgt 

Cys 


aat 
Asn 


ccc 
Pro 


atg 
Met 


aac 
Asn 


ccg 
Pro 


ttt 
Phe 


gtc 
Val 


agt 
Ser 


cat 
His 


aag 
Lys 


gaa 
Glu 


att 
lie 


2101 



625 630 635 

gaa tct gta aac aat get gcg gta atg cca gec cat ggt cca gec aaa 2149 

Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 

640 645 650 
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age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 2197 
Ser Met Gls Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aac eg* tec att etc aat acg agt caa agg gga ate ctt gag gat 2245 
Arg Asn Arc Ser lie Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 685 ' 685 

gaa caa atg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gee 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtg tct agg gee egg att gat gca cga att gac ttc gag tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
72C 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec ace 2437 
Arg He Lys Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr 



735 




740 




745 






att gaa ga> 
He Glu Gl- 
750 


z etc aga egg caa aaa " 
c Leu Arg Arg Gin Lys 
755 


tagtgaattt agcttgtcct tcatgaaaaa 


2491 


atgccttgtt 


z ctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2671 


tctggtcaac 


eccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


2791 


gccggcccct 


ectacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2971 


cagcaaaagg 


^caggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ccccctgacg 


agcat cacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3C91 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgetctcc 


tgttccgacc 


3151 


ctgccgctta 


eeggataect 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


3211 


agctcacgct 


gtaggtatct 


cagttcggtg 


taggtegtte 


gctccaagct 


gggctgtgtg 


3271 


cacgaacccc 


ecgttcagcc 


cgaccgctgc 


gccttatccg 


gtaactatcg 


tcttgagtcc 


3331 


aacceggtaa 


gacacgactt 


atcgccactg 


gcagcagcca 


ctggtaacag 


gattagcaga 


3391 


gcgaggtatg 


-aggcggtgc 


tacagagttc 


ttgaagtggt 


ggectaacta 


cggctacact 


3451 


agaaggacag 


tatttggtat 


ctgcgctctg 


ctgaagccag 


ttaccttegg 


aaaaagagtt 


3511 


ggtagctctt 


gatceggcaa 


acaaaccacc 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 


cagcagatta 


cgcgcagaaa 


aaaaggatct 


caagaagatc 


ctttgatctt 


ttctacgggg 


3631 



139 



tctgacgct c 


agtggaacga 


aaact cacgt 


taagggat tt 


tggtcatgag 


att at caaaa 


q a q i 


aggatctt ca 


cct agatcct 


-1- 4~ 4 , — . — i -J — 1 

tttaaattca 


aaa tgaagt t 


4-4. - - - i. a - -,4- 

tt aaatcaat 


ctaaagt at a 


o / 0 i 


t atgagt aaa 


cttggtctga 


cagttaccaa 


tgettaatea 


gtgaggcacc 


tatct cagcg 


JO 1 1 


at ct gt ct at 


t tcgt: t: cat c 


catagttgcc 


tgactccccg 


t cgtgtagat 


aactacgat a 


3871 


cgggagggct 


t accat ct gg 


ccccagtgct 


gcaatgat ac 


cgcgagaccc 


acgctcaccg 




gtictdydiL 


LdLCdyCdal 


aaaccagcca 


geeggaaggg 


cc ga gege a g 


aagtggtcct 


QQQ1 

-3 y y i 


gcaactt tat 


ccgcctccat 


ccagtctati 


aattgt tgee 


gggaagct ag 


agt aagtagt 


4 Do 1 


tcgccagt ta 


at agtt t gcg 


caacgttg~t 


gecat tget a 


caggcatcgt 


ggt gt caege 


4111 


tcgt cgtt tg 


gt at ggcttc 


att cagct cc 


ggt t cccaac 


gat caaggcg 


agtt acatga 


it 1 "7 1 

4 1/1 


t cccccat gt 


tgtgcaaaaa 


agcggtt age 


tccttcggtc 


ctccgatcgt 


tgtcagaagt 


4 231 


aagttggccg 


cagt gtt at c 


actcat gg~ ~ 


atggcagcac 


tgeataatte 


tctt actgtc 


/i o ni 
4 4^1 


atgccatccg 


taagatgctt 


ttctgtgact 


ggtgagtact 


caaccaagtc 


attctgagaa 


4351 


tagtgtat gc 


ggcgaccgag 


ttgctcttgc 


ccggcgtcaa 


caegggataa 


taccgcgcca 


4 411 


catagcagaa 


ctttaaaagt 


gctcatcait 


ggaaaacgtt 


etteggggeg 


aaaactctca 


4471 


aggatcttac 


cgctgttgag 


atccagttcg 


atgtaaccca 


ctcgtgcacc 


caactgatct 


4 531 


tcagcatctt 


ttactttcac 


cagegtttet 


gggtgagcaa 


aaacaggaag 


geaaaatgee 


4591 


gcaaaaaagg 


gaataagggc 


gaeaeggaaa 


tgttgaatac 


tcatactctt 


cctt tttcaa 


4 651 


tattattgaa 


gcatttatca 


gggttattct 


etcatgageg 


gatacatatt 


tgaatgtatt 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


ctgcttaatt 


tgatgcctgg 


cagtttatcg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4 8 31 


ttgcttcgca 


acgttcaaat 


ccgctcccgg 


cggatttgtc 


ctactcagga 


gagegttcac 


4891 


cgacaaacaa 


cagataaaac 


gaaaggecca 


gtctttcgac 


tgagecttte 


gttttatttg 


4 951 


atgcctggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcacttc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattctgttt 


tatcagaccg 


ettctgegtz 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


5131 


tctctcatcc 


gccaaaacag 


ccaagctagc 


ggecgate 






5169 



<210> 47 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3268 
<400> 47 

Met Asp Vai Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 



140 



Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 

50 55 60 

Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 ^ 30 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 " 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 

115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 " 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arq 
195 200 " 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arq Arq Ala 

225 230 ~ 235 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 ^ 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ha 
3 °5 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 

325 330 335 

Leu Ser He Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin lie 
355 360 365 



Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 
37 0 375 380 
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Thr Arg Lys Lys lie Glu Lys He Arg Pro Leu Leu He Asp Gly Thr 
385 390 395 " 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr VaJ Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg Hi<= Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
450 455 " 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met Ser Lys Lys 

465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
: ; 500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

I^J Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 

H 530 535 540 

n Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Arq 

P 545 550 " 555 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu lie 
565 570 575 



pj Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
m 580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arq Leu 
610 615 ' 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu lie Glu Ser Val 
625 630 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 
645 650 ' 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg lie Lys 
725 730 735 
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Lys Glu Glu Phe Ala Glu lie Met Lys He Cys Ser Thr He Glu Glu 
740 745 750 



Leu Arg Arg Gin Lys 
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